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Forced-choice (FC) is a popular format for developing noncognitive individual differences 
measures, where individuals are forced to choose one or multiple statements out of several 
options. FC measures have been proposed as a valuable approach to reduce score inflation in 
high-stakes assessments, but their effectiveness has not yet been examined in a meta-analysis. In 
my dissertation, I conducted two studies to examine the fakability of forced-choice personality 
and vocational interest measures. In the first study, I conducted a meta-analysis of studies 
comparing FC personality measures between low-stakes and high-stakes situations. Results 
suggested that the overall score inflation effect size for FC personality measures is 0.05, which is 
much lower than the effect size for single-statement measures. The score inflation effect size was 
also found to vary across FC scale characteristics, study design factors, and personality facets. 
Specifically, a faking resistant FC scale should be constructed in a multidimensional PICK 
format, with statements balanced in social desirability and responses scored in a normative 
approach. Personality facets of high relevance to the target were found to exhibit larger inflation 
than facets of low relevance to the target job. In the second study, I conducted an induced faking 
study to examine the fakability of vocational interest measures and whether or not the FC format 
reduced the faking effect. With a sample of 1,559 respondents, I found that respondents 
consistently inflated the interest domain that matched the target job, and that the inflation led to a 
decreased level of criterion-related validity of interest-job fit. Multidimensional FC scales 
exhibited a smaller inflation effect on non-matched domains, but not on matched domains, than 
single-statement scales. However, the FC format did not reduce the level of criterion-related 
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CHAPTER 1: INTRODUCTION 
With the increasing popularity of using noncognitive individual differences inventories 
for personnel selection, there is also a growing concern about the possibility of response 
distortion (e.g., Dilchert, Ones, Viswesvaran, & Deller, 2006; Ellingson, Smith, & Sackett, 2001; 
Griffith, Chmielowski, & Yoshita, 2007; Hough & Oswald, 2008; Zickar & Robie, 1999). 
Response distortion, or faking, is commonly referred to as the tendency to respond in a way that 
creates a favorable impression when personality measures are implemented in high-stake 
contexts (Paulhus, 2002). Empirical research and practice have consistently shown that faking 
may lead to non-trivial negative consequences, such as inflated scores, decreased validity, and 
distorted rank orders (e.g., Griffith et al., 2007; Mueller-Hanson, Heggestad, & Thornton, 2003; 
Schmit & Ryan, 1993). 
To mitigate the faking problem in high-stakes assessment situations, researchers have 
proposed using the forced-choice (FC) format to construct individual differences measures. The 
FC format forces test-takers to compare statements within an item block, and choose the 
statement that most/least describes themselves. As the social desirability of the statements is 
often balanced within a block, respondents are less likely to engage in socially desirable 
responding (Christiansen, Burns, & Montgomery, 2005). Inconsistent results, however, have 
been found regarding the effectiveness of FC measures on reducing the faking effect (e.g., 
Heggestad, Morrison, Reeve, & McCloy, 2006; Jackson, Wroblewski & Ashton, 2000). It 
remains unclear what scale design or scale characteristic factors may influence how individuals 
respond to FC individual difference measures. 
For my dissertation, I conducted two studies to investigate the factors that could affect 
the effectiveness of the FC format in reducing faking in the measurement of individual 
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differences. The first study is a meta-analytic review of FC personality measures in high-stakes 
situations. Specifically, I examined whether or not FC personality measures successfully reduced 
the score inflation effect compared to single statement personality scales. Moreover, I examined 
the factors that may potentially moderate the effectiveness of FC scales, such as FC scale 
characteristics, study design, and personality facets. In the second study, I switched the content 
focus from personality to vocational interests. I conducted an experimental study aiming to 
investigate whether or not the faking prevention effect of the FC format depends on the 
association between the trait being measured and the target job. Specifically, I examined how 
simulated target jobs, scale formats, and scoring methods interactively affect score inflation and 
criterion-related validity of vocational interest measures.    
In the following sections, I will first review the literature on the faking issues in 
individual differences assessment, including how faking is defined in the literature, the 
consequences of faking, and common approaches to preventing faking. Next, I will present the 
two studies in Chapter 2 and Chapter 3. General discussion will be stated in Chapter 4. 
Definitions of Faking 
 Faking, also known as response distortion, impression management, and socially 
desirable responding, is commonly defined as distorted responses to individual differences 
measures in motivated settings (Heggestad, 2012). Holden and Book (2012) summarized three 
key features of faking: faking is intentional; faking is associated with some degree of deception; 
faking is directed towards others. In the context of my dissertation, I will restrict faking to 
response distortion in personnel selection scenarios, generally referred to as faking good. 
Individuals may also be motivated to fake bad in clinical assessment when diagnosis is preferred, 
but an extended analysis of this type of faking is beyond the scope of this dissertation.    
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 Two approaches have been commonly adopted to operationally define faking (Mesmer-
Magnus & Viswesvaran, 2006). The first approach is to define faking as underlying the score 
differences between individuals who respond in low-stakes situations, assuming they provide 
honest responses, and individuals who respond in high-stakes situations, such as job application 
scenarios. The second approach is to directly measure faking using social desirability or 
impression management scales (e.g., Crowne & Marlowe, 1960; Edwards, 1957; Paulhus, 1984). 
Such scales often consist of items describing socially desirable content, and it is assumed that 
high scores on those scales indicate a high level of faking (Paulhus, 1991). Although 
controversies exist concerning each of the operational definitions, previous research has 
consistently shown that faking is commonly found underlying the responses to personality 
measures for selection purpose (see Smith & McDaniel, 2012).        
Consequences of Faking 
 Given the prevalence of faking effects found in high-stakes situations, a natural follow-up 
question is “Does faking really matter?” Indeed, the consequences of faking have been studied 
extensively in previous research, which generally focuses on the following four aspects: 1) score 
inflation; 2) validity of the measure; 3) rank order and selection decisions; and 4) response 
process.  
  Score inflation. A direct consequence of faking is inflated personality scores of 
individuals in high-stakes situations, compared to individuals in low-stakes situations. Although 
some studies showed that score inflation did not seem to occur at meaningful levels (e.g., 
Ellingson, Sackett, & Connelly, 2007; Hogan, Barrett, & Hogan, 2007; Hough, Eaton, Dunnette, 
Kamp, & McCloy, 1990), most research provided strong evidence supporting that significant 
score inflation was found for individuals who responded to personality assessment as part of a 
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hiring process, or individuals who were instructed to fake the personality assessment (e.g., 
Barrick & Mount, 1996; Donovan, Dwight, & Hurtz, 2003; Griffith, Chmielowski, & Yoshita, 
2007).  
Two previous meta-analyses also showed that faking resulted in significant score 
inflation on most occasions. Specifically, Viswesveran and Ones (1999) meta-analyzed studies 
where participants were instructed to fake, and found significant score inflation across all facets 
of personality. Birkeland and colleagues (2006) conducted a meta-analysis on studies comparing 
job applicants with incumbents. Their results suggested that among the Big Five personality 
facets, the largest score inflation was found in conscientiousness (d = 0.45) and emotional 
stability (d = 0.44), while only small inflation was found in extraversion (d = 0.11), 
agreeableness (d = 0.16), and openness (d = 0.13). 
 Validity of the measure. Research investigating the consequences of faking also focuses 
on how faking affects the construct and criterion-related validity of personality measures. For 
example, Schmit and Ryan (1993) administered the NEO Five-Factor Inventory (Costa & 
McCrae, 1989) to both student and applicant samples, and found that the five-factor model only 
fit the student sample, but not the applicant sample. In the applicant sample, a general “ideal-
employee” factor emerged. Such findings were later replicated in other studies (e.g., Pauls & 
Crost, 2005; Ziegler & Buehner, 2009).  
To investigate whether or not faking contaminates the criterion-related validity of 
personality measures, Zickar (2000) conducted a Monte Carlo simulation study to demonstrate 
that when individuals engaged in faking by inflating their latent trait levels, there would be little 
drop in the correlation between the predictor and the criterion. However, mixed results have been 
found in empirical studies. Although some found that faking accounted for a substantial amount 
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of variance in the prediction of the criterion (e.g., Holden 2007; White, Young, & Rumsey, 
2001), others showed that validities remained stable despite response distortion (e.g., Hough et 
al. 1990; Ones, Viswesvaran, & Reiss, 1996). In general, whether faking results in a negligible or 
substantial decrease in criterion-related validity depends on various factors such as the 
assessment context (e.g., university, company, or military), base rate of faking, and the criteria 
used (Holden & Book, 2012). 
 Rank order and selection decisions. Another potential consequence of faking occurs at 
the person level, concerning the change in rank ordering of job applicants, and the selection 
decisions made based on personality scores. This is an important issue because a nonsignificant 
group-level difference may obscure meaningful distinctions in decision making at the person 
level. For example, Christiansen and colleagues (1994) found that over 85% job applicants were 
actually involved in changes in rank ordering despite the absence of a statistically significant 
difference in criterion-related validity. Similarly, Mueller-Hanson et al. (2003) indicated that 
“fakers” were more likely to be selected based on their personality assessment scores, but they 
failed to perform as well as participants selected from the control group.  
 Response process. Recently, there has been an intensive discussion on the cognitive 
process underlying the responses to individual differences measures (see Drasgow, 
Chernyshenko, & Stark, 2010). Stark et al. (2006) proposed that the response process underlying 
personality measures is different from the process underlying cognitive ability measures. Instead 
of using a dominance process, which applies to cognitive ability measures, respondents are more 
likely to use an ideal point process when responding to personality items. Unlike the dominance 
model, which assumes that the probability of endorsing an item is monotonically associated with 
the latent trait level, an ideal point model assumes the probability of endorsing an item increases 
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as the distance between the item location and the latent trait level decreases (Coombs, 1964). 
Empirical research has consistently shown that the ideal point model exhibits better fit than the 
dominance model to individual differences measures, including personality, vocational interests, 
and trait emotional intelligence (Chernyshenko, Stark, Drasgow, & Roberts, 2007; Cho, 
Drasgow, & Cao, 2015; Tay, Drasgow, Rounds, & Williams, 2009).  
 Scholars have also explored whether or not the above conclusion still holds when 
personality measures are used for selection purposes. Empirical research, however, showed 
inconsistent results. While O’Brien and LaHuis’ (2011) results suggested that individuals might 
switch to a dominance model when responding to personality scales for selection purposes, 
Scherbaum et al. (2013) found support for the use of the ideal point model in high-stakes 
assessment. A recent study conducted by Cao et al. (2015) examined the responses to an 
extensive set of personality scales in both high-stakes and low-stakes situations, and found that 
respondents in the induced faking condition generally adopted a trait shift strategy when 
answering personality items. In particular, they found the data to be appropriately described by 
the ideal point response model, but personality trait levels were inflated when faking personality 
scales.  
Faking Prevention Strategies 
 Considering the aforementioned negative consequences of faking, researchers have 
proposed various intervention approaches to prevent faking. The mostly frequently used 
prevention strategies are reviewed below. 
 Item placement. A simple intervention for preventing the faking effect is to manipulate 
the order in which personality items are presented (Anastasi, 1976). This intervention assumes 
that respondents are more likely to identify the constructs being measured if items measuring the 
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same constructs are grouped together (Mumford & Stokes, 1992), and thus will increase the 
response frequency on desirable traits (Bornstein, Rossner, Hill, & Stephanian, 1994). To test the 
above assumption, McFarland, Ryan, and Ellis (2002) compared the score inflation effect of the 
same personality scale administered in two formats: one with items measuring the same 
construct grouped together, and the other with items presented in random orders. Results 
indicated that although significant score inflation from the honest condition was found with both 
formats, the randomized format exhibited less score inflation than the grouped format. However, 
this effect was not consistently replicated in subsequent studies (e.g., Wolford, 2009). Concerns 
also arise as randomizing item order may potentially decrease the internal consistency of 
personality scales and result in less accurate trait estimation (Schriesheim & Denisi, 1980). 
 Item transparency. Another attempt to reduce the faking effect focuses on using subtle 
items to make the items less transparent. For example, personality-based integrity tests use items 
that indirectly tap into the construct of integrity, thus making the tests less vulnerable to faking 
(Ones, Viswesvaran, & Schmidt, 2003). However, subtle items also tend to have low face 
validity, and it is difficult to ascertain that those subtle items still measure the constructs they 
were designed to measure. Therefore, subtle items are often scored through empirical keying 
(Dilchert & Ones, 2012). Empirical studies showed mixed results on whether reducing item 
transparency contributes to alleviation of faking. While some research found higher criterion-
related validity of subtle items (White, Young, Hunter, & Rumsey, 2008), others found a low 
criterion-related validity of those subtle measures (Van Iddekinge, Roth, Raymark, & Odle-
Dusseau, 2012).  
 Warning. A direct approach to mitigating faking is to warn test takers against it. Pace 
and Borman (2006) provided a taxonomy of warnings based on the types of appeals contained in 
8 
 
the warnings. For example, warnings can appeal to moral principles by portraying faking as 
unethical behavior; or warnings can contain information referring to the faking detection 
strategies used in the test, such that respondents may become less likely to inflate their answers. 
A small-scale meta-analysis conducted by Dwight and Donovan (2003) found that test takers 
who received a warning during personality tests scored substantially lower (d = 0.23) than those 
who did not receive a warning.  
 Recently, a considerable amount of attention has been placed on a “test-warning-retest” 
procedure that extends warning to a multistage approach. For example, Landers, Sackett, and 
Tuzinski (2011) identified respondents who only used extreme responses (i.e., all 1s and 5s on a 
5-point Likert scale) as potential fakers, and sent them a computerized warning after they 
finished a set of personality items. They then allowed respondents who received warnings to 
return to previously answered questions and change their responses. This procedure successfully 
lowered the proportion of extreme responses in a job applicant sample. Similarly, Fan et al. 
(2012) also found smaller score inflation in personality scores after using bogus statements to 
identify and warn respondents against faking.  
  As promising as the warning approach appears, there has been growing concern about 
the ethicality and legitimacy of warning people against faking in personality assessment, 
especially given that the current approaches to identifying fakers cannot completely eliminate 
Type I errors (Fort, 2010). Furthermore, warning was also found to increase the cognitive 
resources required for answering personality items, and might consequently compromise the 
validity of the assessment tool (Vasilopoulos, Cucina, & McElreath, 2005). Thus, the utility of 
using the warning approach still needs to be further examined (Fan et al., 2012). 
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As shown in literature review above, none of the approaches seems to completely 
eradicate the problem of faking. In this dissertation, I focused on another promising faking 
prevention strategy—forced-choice (FC) measures, and examine the effectiveness of FC 





CHAPTER 2: STUDY 1: A META-ANALYTIC REVIEW OF FORCED-CHOICE 
PERSONALITY MEASURES IN HIGH-STAKES SITUATIONS 
In the literature, the term “forced-choice” has been inconsistently used to refer to scales 
constructed with a variation of formats. In order to determine the scope of this study, hereby I 
define forced-choice (FC) measures as those scales consisting of blocks of multiple statements, 
with respondents instructed to choose the statement(s) that are most and/or least descriptive of 
themselves (Stark, Chernyshenko, & Drasgow, 2012). In other words, FC measures force 
respondents to make a choice or comparison among multiple alternatives, rather than ask 
respondents to provide ratings on each individual statement (Salgado, Anderson, & Tauriz, 
2014). Based on this definition, scales forcing respondents to choose “Yes” or “No” on single 
statements (e.g., the MMPI) are not considered as FC measures.  
 The FC format has been proposed as an alternative to single-statement Likert-type scales 
in measuring noncognitive individual differences with less motivational response distortion. 
Central to this argument is the assumption that the FC format can prevent respondents from 
inflating their responses to a statement solely because the content of the statement is socially 
desirable (Christiansen, Burns & Montgomery, 2005). Unless respondents can distinguish which 
of the statements within an item block is more related to the purpose of selection, they may not 
be able to increase their scores as easily as on single-statement personality measures (Stark et al., 
2012).  
However, empirical studies have shown mixed results on whether or not FC measures 
successfully mitigate the faking effect in high-stakes situations. In empirical research, the faking 
effect is often represented by the level of score inflation, which is the standardized difference in 
personality scores between high-stakes situations and low-stakes situations. While some studies 
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have found that FC measures resulted in less score inflation than single-statement measures (e.g., 
Christiansen et al., 2005; Jackson, Wroblewski & Ashton, 2000), others suggested no significant 
difference between the two formats (e.g., Heggestad, Morrison, Reeve & McCloy, 2006). Such 
inconsistency in empirical findings is likely due to several factors, such as the different 
characteristics of FC measures used in the study, and the different study designs adopted in each 
study. For example, the Heggestad et al. (2006) study used an FC scale in tetrad format, whereas 
the Christiansen et al. (2005) study used the pairwise preference format to construct FC scales. 
Moreover, although using the same type of tetrad FC scales, the Heggestad et al. (2006) study 
compared the score inflation across two samples, whereas the Jackson et al. (2000) study tracked 
the same group of participants in both low-stakes and high-stakes situations. Those factors may 
potentially influence the effectiveness of the FC format in reducing the faking effect. To date, no 
comprehensive investigation has been conducted to reveal how such differences systematically 
affect faking effect sizes. 
In this study, I conducted a meta-analysis of empirical studies that examined faking on 
FC personality measures in high-stakes situations. With meta-analysis, we are able to obtain an 
estimate of the overall effect size of score inflation on FC personality measures to examine the 
following research question: 
Research Question 1.1. Do FC personality measures exhibit smaller score inflation than 
single-statement personality measures in high-stakes situations? 
Moreover, I also examined factors that may potentially influence the level of score 
inflation on FC measures. Specifically, I included several a) FC scale characteristics factors, b) 
study design factors, and c) personality facet factors as potential moderators, which are reviewed 
in the next few sections. 
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Types of FC Measures 
Despite the considerable variation in specific formats, FC measures can be generally 
categorized into one of the following three types. They are the PICK format, where respondents 
are instructed to pick the statement that is most descriptive of them; the MOLE (i.e., MOst and 
LEast like me) format, where respondents are asked to choose statements that are most and least 
descriptive of them; and the RANK format, where respondents rank the statements in terms of 
their descriptiveness (Hontangas, de la Torre, Ponsoda, Leenen, Morillo, & Abad, 2015).   
Most FC scales constructed with the PICK format are presented as pairwise preference 
tasks, where two statements are presented side by side in an item block, and respondents are 
asked to choose which of the two statements is “more like me”. Typical FC scales using this 
format are the Edwards Personal Preference Schedule (EPPS; Edwards, 1959), the People 
Orientation Inventory (POI; Shostrom, 1963), and the Tailored Adaptive Personality Assessment 
System (TAPAS; Stark, Drasgow, & Chernyshenko, 2008). Some FC scales may present more 
than two statements in an item block (e.g., Haaland, 2000), but the underlying response process 
is the same as in the pairwise preference format, that is, comparing the statements and choosing 
the one that is most descriptive.     
FC scales constructed with the MOLE format mostly use tetrads of statements as item 
blocks. Specifically, each item tetrad contains four statements, often with two representing 
positive traits and two representing negative traits. Respondents are instructed to choose one 
statement that is “most like me”, and one statement that is “least like me”. Typical FC scales 
with the MOLE format are the Occupational Personality Questionnaire (OPQ; Saville & 
Holdsworth, 1998), the Gordon Personal Profile (Gordon, 1963a), and the Gordon Personal 
Inventory (Gordon, 1963b). Note that it is not necessary for the MOLE format to contain four 
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statements in a block. For example, the Survey of Interpersonal Values (SIV; Gordon, 1960) 
only presents three statements within an item block. Nevertheless, respondents are still instructed 
to pick the most and least descriptive statements, thus making the SIV a MOLE FC scale.  
The RANK format often presents multiple statements in a block, and respondents are 
asked to sort the statements based on how well each of the statements describes themselves. The 
ranking format is different from the tetrad format in that respondents are required to provide full 
ranking information for all statements, rather than only picking the top- and bottom-ranked 
statements. A popular variation of the ranking format is known as the Q-sort (Block, 1961). With 
the Q-sort format, respondents are asked to assign the statements in one of several categories 
ranging from “least like me” to “most like me”. The number of statements to be assigned to each 
category, however, is pre-defined. Thus, respondents still need to make comparisons among the 
statements and rank them, making the Q-sort format a special case of the ranking format that 
allows ties among statements. Popular FC measures constructed in a ranking format are the 
California Adult Q-Sort (Block, 1978) and the Riverside Situational Q-Sort (Wagerman & 
Funder, 2009).  
All three FC formats attempt to reduce the probability of socially desirable responding, 
and thus all should contribute to the reduction of score inflation in high-stakes situations. 
However, according to the results of previous empirical studies, FC measures with different 
formats were not consistently effective in reducing faking effects. This is likely attributed to the 
different response process of each FC format and perhaps sampling error. For example, to 
respond to FC measures with the PICK format, individuals only need to compare two statements 
and determine which is more characteristic of themselves. While responding to MOLE FC 
measures, individuals need to make more comparisons to determine the best and worst options; 
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clearly this requires more cognitive processing. In this meta-analysis, I first explored whether or 
not FC measures constructed with different formats in general differ in the effectiveness of 
faking prevention. 
Research Question 1.2. Does the amount of score inflation vary across different formats 
of FC measures (i.e., PICK, MOLE, and RANK)? 
Construction of FC Scales 
FC scales can be constructed as either unidimensional or multidimensional. 
Unidimensional FC scales are mostly constructed with the pairwise preference format, where the 
two statements within each item block measure the same personality trait, but represent different 
locations on the latent trait continuum. A typical unidimensional FC scale is the Myers-Briggs 
Type Indicator (MBTI). In multidimensional FC scales, item blocks consist of statements 
measuring different personality traits. Examples of multidimensional FC scales include the 
aforementioned TAPAS, POI and OPQ.  
The fakability of unidimensional and multidimensional FC scales has not yet been 
compared in previous research. For unidimensional FC scales, the amount of information 
provided by an item depends on distance between the two statement locations on the latent trait 
continuum (Chernyshenko, Stark, Prewett, Gray, Stilson, & Tuttle, 2009). As a result, 
unidimensional FC items often consist of two statements representing the opposite ends of a 
bipolar trait, making it similar to a single-statement item with a bipolar response option (i.e., 
Yes/No). Assuming job applicants can easily detect which statement represents the more 
desirable side of the measured trait, I propose that unidimensional FC scales are not as faking 
resistant as multidimensional FC scales, where it is difficult for respondents to detect which of 
the two traits is more desirable for the target job.  
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Hypothesis 1.1. Dimensionality of FC scales moderates score inflation on FC scales, such 
that multidimensional FC scales exhibit smaller score inflation than unidimensional FC 
scales.  
A common practice in constructing multidimensional FC measures is to balance the 
social desirability of the statements included in the same item block. For example, pairwise 
preference FC scales often have matched desirability of the two statements within an item block 
(e.g., Christiansen et al., 2005), while tetrad FC scales tend to have two equally socially desirable 
statements and two equally socially undesirable statements within an item block (e.g., Heggestad 
et al., 2006; Vasilopoulos et al., 2006). As found in Krug (1958), the differences between the 
desirability ratings of two statements within an item block significantly correlate with the choice 
of statements under induced faking, indicating that social desirability could potentially affect 
responses to FC measures in high-stakes situations.  
Although matching the social desirability of statements is recommended in the process of 
constructing FC measures, sometimes it is overlooked in the development of some FC scales. 
Moreover, the method of obtaining social desirability ratings may also lead to different 
assemblies of FC scales. Traditionally, social desirability ratings of personality statements were 
obtained by subject matter experts’ ratings on how socially desirable each statement is generally 
considered (e.g., Heggestad et al., 2006; Jackson et al., 2000). However, it has been argued that 
the desirability of personality statements varies across contexts, and that desirability should be 
rated in the context specific to the target job (Converse et al., 2010). For example, if the FC 
measure is to be used for selecting sales representatives, ratings should be made on how 
desirable each statement is in terms of a sales representative. Findings of Converse et al., (2010) 
suggested that FC scales developed based on job-specific desirability ratings were more resistant 
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to faking than scales developed based on job-irrelevant desirability ratings. In this meta-analysis, 
I would like to examine if such a conclusion generalizes to other primary studies. 
Hypothesis 1.2. Social desirability balance in constructing FC scales moderates the score 
inflation on FC scales, such that FC scales constructed with balanced job-specific 
desirability ratings exhibit less faking than scales constructed with balanced general 
desirability ratings or with no balance in social desirability at all.  
Another characteristic that is often overlooked in the development process of 
multidimensional FC scales is the extremity of statements. Without matching the extremity of the 
two statements in pairwise preference FC scales, respondents can simply choose the statement 
with higher extremity on the trait level, which will generally produce higher scores on the 
personality assessment (Stark et al., 2012). Previous research has shown that subject matter 
experts’ ratings of statement extremity can be used for developing FC measures (Stark, 
Chernyshenko, & Guenole, 2011). However, there has been no empirical investigation on 
whether statement extremity balance leads to more faking-resistant FC measures. Therefore, I 
propose the following hypothesis to examine the above assertion in the meta-analysis. 
Hypothesis 1.3. Extremity balance in constructing FC scales moderates score inflation on 
FC scales, such that FC scales constructed with matched extremity exhibit less inflation 
than scales constructed without matched statement extremity. 
FC Scoring Methods 
A common problem associated with scoring multidimensional FC measures is the 
ipsativity issue. For FC scales constructed with the PICK formats, the classic scoring method is 
to assign “1” to the endorsed statement, and “0” to the unchosen statement. Then all statements 
measuring the same dimension are aggregated to compute the score for that dimension (e.g., 
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Kirchner, 1961a). If such a scoring method is used, the total score across all dimensions will be 
the same number for every respondent. As a result, the scores of dimensions will be dependent 
on each other, as a high score on one dimension has to be compensated by a low score on another 
dimension. Similarly, a constant total score can also be found in FC scales with the MOLE 
format, where “1” is assigned to any statement chosen as “most like me” and “-1” is assigned to 
any statement chosen as “least like me” (e.g., Bowen, Martin & Hunt, 2002). Scores obtained by 
the above method are labeled as “ipsative scores”.  
The ipsativity issue can be somewhat alleviated for some MOLE FC scales with both 
positive and negative statements within an item block. For example, in the Gordon Personal 
Profile (GPP; Gordon, 1993) scale, responding “most like me” to positive statements or “least 
like me” to negative statements will be given 1 point, whereas responding “least like me” to 
positive statements or “most like me” to negative statements will be given -1 point. Such a 
scoring method does not necessarily result in a constant total score across all dimensions. 
However, it still generates a similar dependency problem among dimensions as in ipsative 
scoring. Thus, scores obtained by this scoring method are labeled as “partially ipsative scores” 
(Hicks, 1970).  
 Both ipsative and partially ipsative scores suffer from substantial psychometric problems 
if analyzed in the same way as scores obtained from single-statement Likert scales (i.e., 
normative scores). For example, dimension scores tend to correlate negatively with each other, 
and internal consistency is often lower for ipsative scales (Meade, 2004). A recent meta-analysis 
found that ipsative scoring of FC personality measures generally showed lower criterion-related 
validity than single-statement personality measures. Interestingly, partially ipsative scores were 
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found to have higher criterion-related validity than ipsative scores, and even scores of single-
statement measures (Salgado et al., 2014).  
 A remedy to the ipsativity issue is to use item response theory (IRT) to obtain normative 
scores for FC measures. Such models include the Multi-Unidimensional Pairwise-Preference 
(MUPP) model (Stark, Chernyshenko, & Drasgow, 2005), the Thurstonian IRT model (Brown & 
Maydeu-Olivares, 2011), and the McCloy-Heggestad-Reeve unfolding model (McCloy, 
Heggestad, & Reeve, 2005). Results from empirical studies have consistently demonstrated that 
normative scores obtained from FC measures through IRT modeling are comparable to the 
scores obtained from single-statement measures, and no significant discrepancies have been 
found in terms of factor structure and criterion-related validity (e.g., Chernyshenko et al., 2009; 
Hontangas et al., 2015; Joubert, Inceoglu, Bartram, Dowdeswell, & Lin, 2015).  
In the context of personnel selection, the application of normative scoring is particularly 
critical for multidimensional FC scales, because ipsative scores are only appropriate for 
comparisons across personality dimensions within individuals, but they do not provide 
meaningful comparisons between individuals (Hicks, 1970). This is a major limitation of ipsative 
scores, as personnel selection practices always require between-person comparisons. Research 
has also consistently suggested that normative scoring successfully reduces the amount of score 
inflation in selection scenarios compared to ipsative scoring (Guan, 2015; Luo, Liu, Zhang, & 
Wang, 2013). In empirical research, many scholars tend to report only the personality facets that 
they believed are desirable for the target job, making it even more likely to exhibit an overall 
inflation effect when ipsative scoring is used. Therefore, I proposed the following hypothesis on 
the FC scoring method: 
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Hypothesis 1.4. The scoring method moderates the level of score inflation on 
multidimensional FC personality measures, such that FC measures using normative 
scoring exhibit smaller inflation than FC measures using ipsative or partially ipsative 
scoring. 
Study Design Moderators 
Two research designs are typically adopted in empirical studies to examine the faking 
effect—the induced faking design and the applicant-incumbent design. In the induced faking 
design, participants are often asked to respond to personality scales as if they were applying for a 
job. Responses in the induced faking condition are then compared with the responses in an 
honest condition, where participants are asked to respond honestly, to determine the faking 
effect. In the applicant-incumbent design, comparisons are made between responses from a 
group of job applicants, who are assumed to engage in faking to get hired, and responses from a 
group of job incumbents, who are not motivated to fake personality scales.  
Both study designs are limited in certain ways. Researchers have questioned the fidelity 
of the induced faking design, as the simulated high-stakes situations may not necessarily 
approximate real personnel selection scenarios. Thus, it has been suggested that the induced 
faking design mispresents the motivation to fake in a real personnel selection setting (Smith & 
McDaniel, 2012). Although the applicant-incumbent design addresses the fidelity issue, it is 
inherently a quasi-experimental design, which does not allow random assignment of participants. 
As a result, it is difficult to rule out preexisting differences in personality between applicant and 
incumbent groups (Mount & Barrick, 1995).  
Previous research using different faking study designs has generated different 
conclusions on how faking influences the validity of personality measures (e.g., Ellingson et al., 
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2001; Topping & O’Gorman, 1997). Moreover, as reviewed in earlier sections, two meta-
analyses have suggested that studies using an induced-faking design generally reported higher 
score inflation than studies using an applicant-incumbent design (Birkeland et al., 2006; 
Viswevaran & Ones, 1999). This is consistent with the argument that results generated from the 
induced faking design should be considered as the upper bound of faking behavior (Smith & 
Ellingson, 2002). Therefore, I included study design as a moderator in this meta-analysis: 
Hypothesis 1.5. The type of design moderates the level of score inflation on FC 
personality measures, such that inflation is smaller in studies with an applicant-incumbent 
design than in studies with an induced faking design. 
 Although the applicant-incumbent design almost always requires between-subject 
comparisons, induced faking studies can be conducted in either a between-subjects approach or a 
within-subjects approach. In the within-subjects design, comparisons are made between 
responses of the same sample of participants under two conditions, whereas in the between-
subjects design, comparisons are made between two groups of participants (Cook, Campbell, & 
Day, 1979). An advantage of the within-subjects design is that it is effective in eliminating the 
pre-existing differences as in between-subjects applicant-incumbent designs. However, within-
subject designs are also more easily affected by artifacts such as history and maturation effects. 
According to meta-analytic results, studies using within-subjects designs in general report larger 
faking effects than those using between-subjects designs (Viswesvaran & Ones, 1999). In this 




Hypothesis 1.6. The source of variance moderates the level of score inflation on FC 
personality measures, such that inflation is smaller in between-subjects studies than in 
within-subjects studies. 
 Another potential moderator for studies using the induced faking design is the type of 
faking instruction used to induce faking. Two types of instructions are commonly adopted in 
induced faking studies—a “good impression” instruction, where respondents are instructed to 
intentionally inflate their personality and leave a good impression (e.g., Braun & LaFaro, 1967), 
and a “respond as applicants” instruction, where respondents are instructed to complete the FC 
scales as if they were applying for a job, either a specific job (e.g., Bowen, Martin & Hunt, 2002) 
or a desired job in general (e.g., Anderson, Sison & Wester, 1984). The “good impression” 
instruction may induce a higher level of score inflation as it directly appeals to inflation on 
personality traits, whereas the “respond as applicants” instruction provides a closer 
approximation to the actual selection scenario by implicitly suggesting faking. Therefore, I 
proposed the following hypothesis: 
Hypothesis 1.7. The type of faking instruction moderates the level of score inflation on 
FC personality measures, such that inflation is smaller in studies with “respond as 
applicants” instructions than studies with “good impression” instructions. 
Personality Facet Moderators 
 Previous research has suggested that although individuals tend to fake personality scales 
by responding in a socially desirable manner, they do not necessarily inflate their scores to the 
same extent for all personality facets (Smith & McDaniel, 2012). Instead, they tailor their 
responses so that they produce different personality profiles for different target jobs (Furnham, 
1990; Mahar, Cologon, & Duck, 1995; Martin, Bowen, & Hunt, 2002). Meta-analytical results 
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have found that among studies using an applicant-incumbent design, conscientiousness and 
emotional stability exhibit the largest score inflation among the Big Five personality factors 
(Birkeland et al., 2006). In this meta-analysis, I also included personality facets as a potential 
moderator to examine if the score inflation effect on FC scales varied across the Big Five factors.  
Research Question 1.3. Does the score inflation effect on FC measures vary across the 
Big Five personality factors? 
For multidimensional FC scales, as the comparison is made between at least two 
personality dimensions, a faking strategy individuals may adopt is that they only choose the 
statement that seems to be more relevant to the target job. Such a response strategy will 
consequently lead to a particular personality profile where facets of high relevance to the target 
job exhibit higher score inflation than facets of low relevance to the target job. Thus, it is 
intriguing to examine the moderation effect of personality facets in terms of their relevance to 
the target job.  
Hypothesis 1.8. The relevance to the target job moderates the level of score inflation on 
multidimensional FC personality measures, such that inflation is smaller on personality 
facets of low relevance to the target job than on personality facets of high relevance to the 
target job. 
Method 
Literature Search and Inclusion Criteria 
 To locate primary studies for the meta-analysis, I, along with my six trained 




 Keyword searching. Three sets of keywords used for the literature search are displayed 
in Table 1, with the first set related to faking, the second set related to forced-choice, and the 
third set related to personality. All possible combinations of keywords from two different sets 
were chosen to perform keyword searching in the PsycInfo and the Business Resource Complete 
databases.  
 Forced-choice scale searching. We searched the names of established forced-choice 
personality scales (e.g., “Gordon Personal profile”, “Occupational Personality Questionnaire”, 
“Edwards Personal Preference Schedule”) in Google Scholar to look for studies that used those 
forced-choice scales in high-stakes situations.  
 Unpublished article searching. Keyword searching in the ProQuest Dissertations and 
Theses database was performed to locate unpublished theses and dissertations. We also 
conducted keyword searching in programs of the annual conference of Society for Industrial and 
Organizational Psychology (SIOP), the annual conference of Academy of Management (AOM), 
and the annual conference of International Personnel Assessment Council (IPAC) from 2011-
2015 for unpublished conference presentations. A call for unpublished articles was posted on the 
listserv of the Human Resource division of the AOM as well as in the LinkedIn group of SIOP. 
 Reference searching. The reference lists of all qualified studies found in the above 
procedures were examined for more primary studies. We also examined the reference lists of 
previous meta-analyses on faking (Adair, 2014; Birkeland et al., 2006; Viswevaran & Ones, 
1999) and recent studies citing the above meta-analyses. 
In order to be included in the meta-analysis, the study needed to use an FC personality 
measure both in a low-stakes situation (e.g., honest instruction, job incumbents sample) and in a 
high-stakes situation (e.g., faking instruction, job applicants sample), and report necessary 
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information (e.g., M and SD; t value) to compute an effect size for score inflation. As a result, 43 
primary studies were identified, with 78 independent sub-studies (i.e., paired samples). 
Coding of Study Characteristics 
 Coding of primary studies was performed by three experienced undergraduate research 
assistants and me. Specifically, I coded all the primary articles. The three research assistants 
independently coded the first 10 articles for training purposes, and met with me to resolve 
discrepancies through discussion. They then split the remaining articles to crosscheck with my 
coding results. The average interrater agreement between the three coders and me was .95, 
indicating a decent level of agreement.  
The mean and standard deviation of the FC measures were recorded for both low-stakes 
and high-stakes situations to compute the standardized mean differences (i.e., d). Effect sizes of 
within-subjects design and between-subjects design were computed using different formulas 
provided by Schmidt and Hunter (2014). For the consistency of the meta-analysis, all effect sizes 
were computed so that a positive value indicates a higher score in the high-stakes sample than in 
the low-stakes sample. Besides effect sizes, study characteristics were coded to examine 
moderation effects. Specifically, potential moderators included FC scale moderators, study 
design moderators, and personality facet moderators. Coding results of all primary studies are 
presented in Appendix A. 
 FC scale moderators. Characteristics of the FC scales used in each primary study were 
coded, including type of FC scale (PICK, MOLE, or RANK), dimensionality (unidimensional or 
multidimensional), social desirability balance (yes or no), extremity balance (yes or no), and 
scoring method (ipsative, partially ipsative, or normative). For FC scales that balanced the social 
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desirability of statements within an item block, we also coded whether that balance was specific 
to the target job or irrelevant to the target job.     
Study design moderators. Several study design features were coded for each 
independent sub-study. First, we recorded the type of design used in the study, comparing the 
studies using an induced faking design with those using an applicant-incumbent design. Second, 
for induced faking studies, we coded source of variance (within-subjects or between-subjects) 
and type of instruction (to leave a good impression or to respond as job applicants). Third, in 
addition to the hypothesized moderators above, we also coded whether the honest or faking 
condition was presented first in a within-subjects design, and whether a specific occupation was 
provided in studies using a “respond as job applicants” instruction.  
Personality facet moderators. Many FC scales were not developed based on the Five 
Factor Model (FFM). For those FC scales, we adopted several approaches to map the personality 
facets onto one of the Big Five factors. First, we referred to the manual of the FC scale and 
examined whether a clear connection was provided between the personality facets and the FFM. 
Second, for FC scales that did not specify a connection with the FFM, we employed the 
taxonomy developed by previous meta-analyses of personality (e.g., Adair, 2014; Birkeland et 
al., 2006) to convert the personality facets to the FFM. Third, for FC scales without any of the 
above information, I, along with my three well-trained research assistants, made subjective 
ratings to code the personality facets into the FFM. Specifically, we used the descriptions of 
FFM facets provided by Costa and McCrae (1992) as the definition, read the facet descriptions 
provided in the FC scale manuals, and independently decided onto which Big Five factor each 
personality facet should be mapped. Personality facets that did not clearly represent a single 
FFM facet (e.g., humility) were coded as “Other” and thus excluded from the personality facet 
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moderator analysis. A personality facet was successfully determined if three out of four coders 
agreed on the categorization. Using this criterion, agreement was reached in 73.4% of all 
undetermined personality facets. For other facets, disagreement was resolved through discussion 
among the coders. If agreement was still not reached through discussion, the personality facets 
were coded as “Other”.  
For primary studies that provided a specific target job, we also coded the extent to which 
each personality facet was relevant to the target job. Independent ratings were performed on five-
point Likert scale by me and the same three research assistants as in the personality facet 
categorization, with 1 = “not relevant at all”, 3 = “neutral”, and 5 = “very much relevant”. The 
average ratings among four coders were computed for each personality facet. For the purpose of 
meta-analysis, the moderator was dichotomized such that average ratings above 3.0 were coded 
as “high relevance”, and average ratings below 3.0 were coded as “low relevance”. In general, 
71.4% of the personality facets were coded as “high relevance” to the target job. 
Analysis 
Meta-analysis was performed using the following steps proposed by Schmidt and Hunter 
(2014). First, following the suggestions of Schmidt and Hunter (2014; p. 336), all the ds were 
converted to point-biserial rs. Second, composites of rs were computed at the sub-study level to 
avoid introducing potential dependency among effect sizes within each sub-study. Personality 
facets describing a socially undesirable trait (e.g., aggression) were reversed coded before 
composites were computed. Third, sample-size weighted mean correlations were computed for 
each moderator using the formula provided by Schmidt and Hunter (2014). Consistent with 
previous meta-analyses on faking (e.g., Birkeland et al., 2006; Viswevaran & Ones, 1999), bare 
bone analysis was conducted without correcting for unreliability and range restriction to reflect 
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the operational effect sizes. Fourth, meta-analytic results were converted back to the d-scale for 
the purpose of interpretation. 80% credibility intervals and 95% confidence intervals were also 
computed for each meta-analysis. A wide credibility interval indicates a high level of 
heterogeneity and that a potential moderator should be considered. A 95% confidence interval 
excluding zero indicates that the effect size d is significant at the .05 level. Fifth, the meta-
analytic effect sizes were compared across different levels of each moderator to examine the 
moderation effect. Although no formal testing was recommended by Schmidt and Hunter (2014), 
I followed the suggestions in Aguinis et al. (2008) to compute the t-value between two meta-
analytic effect sizes. The t-value was then compared to the critical value of a t distribution with 
(k1 + k2 -1) degree of freedom (k1, k2 denote the number of primary sub-studies used to compute 
the meta-analytic effect sizes) to determine the significance level. 
Results 
 Table 2 presents the meta-analytic results of all primary sub-studies breakdown by the 
direction of faking (fake bad vs. fake good). The meta-analytic difference between high-stakes 
and low-stakes samples is 0.05 for “fake good” studies, which represents the overall effect of 
score inflation on FC scales. In response to Research Question 1.1, the 95% confidence interval 
(0.02, 0.08) excludes zero, suggesting that the overall inflation effect is statistically significant at 
the .05 level. Nevertheless, d = 0.05 is smaller than a small effect size (0.20 as proposed by 
Cohen, 1992), and is much smaller than the most of the effect sizes reported in previous meta-
analyses on the fakability of single-statement personality measures (Birkeland et al., 2006; 
Viswesvaran & Ones, 1999). The 80% credibility interval (-0.12, 0.21) is wide and includes zero, 
suggesting that there is considerable heterogeneity to be examined by the moderator analyses. 
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 Note that Table 2 also presents the meta-analytics results of 8 independent sub-studies 
that examined the performance of FC scales in “fake bad” situations. All the “fake bad” studies 
used the induced faking design, where participants were instructed to intentionally leave a bad 
impression. The overall effect size for “fake bad” is -0.62, which is considered as a medium 
effect (Cohen, 1992), and is much larger than the magnitude of “fake good” inflation (t(81) = 
3.21, p < .05). As the focus of this meta-analysis is the application of FC measures in personnel 
selection situations, all the subsequent moderator analyses were performed on the 74 
independent sub-studies with “fake good” directions.   
FC Scale Moderators 
 Table 3 summarizes the meta-analytic effect sizes of all FC scale moderators. Only one 
primary study was found using the RANK format, thus the FC scale moderator analysis was only 
conducted between the PICK format and the MOLE. Results suggested that the score inflation 
effect of the PICK format is 0.04, which is marginally significant at the .05 level (95% CI = 
[0.00, 0.08]), whereas the overall effect size d of studies using the MOLE format is 0.39, which 
is significant at the .05 level (95% CI = [0.29, 0.49]). In response to Research Question 1.2, FC 
scales constructed with the PICK format had lower score inflation effect than FC scales with the 
MOLE format (t(71) = 6.28, p < .05). 
 For the dimensionality moderator, meta-analytic results showed that unidimensional FC 
scales generates significant score inflation (d = 0.13, 95% CI = [0.09, 0.18]), whereas 
multidimensional FC scales led to trivial score inflation that was not statistically significant at 
the .05 level (d = 0.03, 95% CI = [-0.00, 0.06]). In general, the score inflation effect is smaller in 
multidimensional FC scales than in unidimensional FC scales (t(72) = -3.53, p < .05). Hence, 
Hypothesis 1.1 is supported. 
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 For multidimensional FC scales, I also examined desirability balance, extremity balance, 
and scoring method as potential moderators. Meta-analytic results suggest that desirability 
balance is effective, such that it resulted in nonsignificant score inflation (d = 0.03, 95% CI = [-
0.01, 0.06]) and smaller inflation than FC scales without desirability balance (t(55) = -3.81, p 
< .05). Moreover, social desirability balance was found to be more effective if it was specific to 
the target job (t(43) = 2.56, p < .05). Thus, Hypothesis 1.2 is fully supported. Inconsistent with 
Hypothesis 1.3, extremity balance did not significantly reduce the score inflation effect on FC 
scales (t(57) = 0.73, p = .47), but this is because multidimensional scales without extremity 
balance had only a very small effect. More specifically, FC scales with extremity balance had a 
nonsignificant score inflation effect (d = 0.02, 95% CI = [-0.05, 0.10]), while FC scales without 
extremity balance had a very small but significant overall effect size (d = 0.06, 95% CI = [0.01, 
0.11]). There were 6 studies balancing both desirability and extremity of the statements within an 
item block. The score inflation effect was not significant (d = 0.02, 95% CI = [-0.10, 0.13]).  
 Among the three scoring methods, normative scoring method produced the lowest score 
inflation effect (d = 0.01) and was not statistically significant (95% CI = [-0.00, 0.03]), 
supporting Hypothesis 1.4. Both ipsative (d = 0.38) and partially ipsative (d = 0.74) methods led 
to significant score inflation. Interestingly, the ipsative method resulted in a smaller score 
inflation than the partially ipsative method (t(48) = -3.92, p < .05). 
Study Design Moderators 
 Table 4 presents the results of the study design moderator analyses. Consistent with 
Hypothesis 1.5, studies using the induced faking design generally reported larger score inflation 
than studies using the applicant-incumbent design (t(73) = 4.73, p < .05). Among the induced 
faking studies, the between-subjects design did not generate significantly different results from 
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within-subjects design (t(58) = -1.78, p = .08); which does not lend support to Hypothesis 1.6. I 
also examined the order of presentation of faking and honest conditions among studies using a 
within-subjects design. Given that only 2 primary sub-studies presented the faking condition 
first, and that only 1 primary sub-study used a balanced design, I collapsed the two designs to 
compare with studies that presented the honest condition first. No significant difference was 
found in terms of presentation order (t(36) = -1.60, p = .11).  
 Another moderator examined among studies using an induced faking design was the type 
of faking instructions. Meta-analytic results supported Hypothesis 1.7 such that when individuals 
were instructed to fake as job applicants, they inflated their scores on FC scales to a smaller 
extent than when they were instructed to leave a good impression (t(63) = -2.44, p < .05). For 
sub-studies that used “fake as applicants” instructions, I also examined whether providing a 
specific occupation would make a difference in score inflation. Meta-analytic results indicated 
that there was no difference between the two types of studies (t(47) = -0.07, p = .94).  
Personality Facet Moderators 
 To address Research Question 1.3, I along with my research assistants coded the 
personality facets included in FC scales into the FFM, and examined the differences among the 
Big Five factors. As presented in Table 5, meta-analytic results suggested different levels of 
score inflation across the Big Five factors. Significant inflation was found in Extraversion (d = 
0.14, 95% CI = [0.08, 0.21]), Agreeableness (d = 0.12, 95% CI = [0.02, 0.21]), and 
Conscientiousness (d = 0.16, 95% CI = [0.08, 0.24]), while no significant inflation was found in 
Emotional Stability (d = 0.00, 95% CI = [-0.03, 0.03]) and Openness to Experience (d = -0.01, 
95% CI = [-0.04, 0.01]).  
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 Another potential moderator related to personality facets is the level of relevance of the 
personality facet to the target job. Meta-analytic results indicated that individuals tended to 
inflate to a larger extent on personality facets that are of high relevance to the target job than 
those of low relevance to the target job (t(50) = 3.36, p < .05). Thus, Hypothesis 1.8 is supported. 
Moreover, although a significant inflation effect was found in personality facets highly related to 
the target job (d = 0.09, 95% CI = [0.04, 0.13]), a weak but significant suppression effect was 
found in personality facets that are of low relevance to the target job (d = -0.10, 95% CI = [-0.20, 
-0.00]).  
Publication Bias 
To examine the potential bias of the publication status of primary studies, I conducted 
separate meta-analyses for published journal articles and unpublished studies, including 
dissertations, conference presentations, and technical reports. As shown in Table 4, published 
studies generally reported larger score inflation than unpublished studies (t(73) = 4.97, p < .05). 
Although most cases of publication bias assume that studies with significant results are more 
likely to be published, scholars in favor of FC scales as a faking prevention strategy should be 
more motivated to publish nonsignificant results, which indicate that FC scales are faking 
resistant. Another possible explanation of the results is that unlike published studies that tended 
to use preexisting FC scales, unpublished technical reports often adopted a more rigorous 
approach to develop new FC scales, which were often equipped with more faking resistant 
characteristics.  
 A major concern of publication bias is that studies with small effect sizes are likely to be 
suppressed from publication. This can be addressed by inspecting a funnel plot, where effect 
sizes on the horizontal axis are plotted against sample sizes on the vertical axis (Sterne, Becker, 
& Egger, 2005). As a few large samples were included in this meta-analysis, the logarithm of 
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sample sizes was taken before creating the funnel plot. As illustrated in Figure 1, many studies 
reported near zero effect sizes, and there appears to be a symmetric distribution of studies at the 
bottom of the plot (i.e., studies with small sample sizes), indicating that publication bias may not 
be influential on the results of this meta-analysis.  
Supplementary Analyses 
Several supplementary analyses were conducted, and results are presented in Appendix 
B. First, unlike previous faking meta-analyses, which performed moderator analyses separately 
for each Big Five personality facet (Birkeland et al., 2006; Viswesvaran & Ones, 1999), this 
meta-analysis only reports the effect size for each level of moderator across all personality 
facets. This is mainly for the simplicity of interpretation, so that the moderation effect of each FC 
scale and study design factors can be clearly interpreted, and with a sufficient number of primary 
sub-studies. Another reason is that most FC scales were constructed prior to the time when the 
FFM became popular; hence, subjective coding is necessary to map the facets onto the Big Five. 
Although a satisfactory level of agreement was achieved in subjective coding, it might have still 
introduced rater errors that may confound the effects of personality facets. Nevertheless, I 
conducted additional meta-analyses on the facet level (i.e., the Big Five) for each of the major 
moderators. Results are displayed in Tables B1 and B2. In general, results are consistent with the 
findings of the overall moderation effect, such that inflation effect sizes are larger in 
Extraversion, Agreeableness, and Conscientiousness, and smaller in Emotional Stability and 
Openness to Experience. 
Second, as the meta-analytic effect sizes were weighted by the sample size of primary 
studies, they could be heavily affected by a few studies with extremely large sample size. To 
address this concern, I excluded three large samples with over 10,000 individuals and reran the 
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meta-analysis for each major moderators. As presented in Table B3, findings are consistent with 
those of the full sample in most of the moderators, such as type of design, faking instruction, 
type of FC scales, and scoring methods. However, results also suggested that without the three 
large samples, the moderation effect of dimensionality and social desirability balance became 
nonsignificant. Note that the confidence intervals became much wider after removing the large 
samples, making the meta-analytic results less reliable. Therefore, I recommend that researchers 
focus on interpreting the results with all available samples. 
Third, previous research has suggested that score inflation induced by different faking 
research designs (i.e., applicant-incumbent vs. induced faking) may represent different response 
mechanism, thus should be interpreted differently (Smith & McDaniel, 2012). To address this 
concern, I separated studies using an induced faking design from those using an applicant-
incumbent design, and performed meta-analysis for each moderator level that had at least three 
primary studies. Results are shown in Table B4. In general, results supported Hypothesis 1.5 that 
score inflation effect size is smaller in applicant-incumbent studies than in induced faking 
studies. However, for some of the moderators, findings were inconsistent for studies with 
different types of designs. For example, multidimensional FC scales exhibited smaller score 
inflation than unidimensional FC scales for applicant-incumbent studies, but the opposite was 
true for induced faking studies. As the number of primary studies (i.e., k) was quite small for 
some of the moderator analyses after separating studies by study designs, I recommend that the 
results be interpreted with cautions. 
Fourth, when examining Hypothesis 1.8, I dichotomized the subjective ratings of job 
relevance for each personality facet, and performed meta-analysis at each moderator level 
following the recommendations of Schmidt and Hunter (2014). The dichotomization could also 
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mitigate the impact of inaccuracy and discrepancies in inter-rater subjective ratings. However, 
dichotomization also led to a loss of information by artificially transforming a continuous 
variable to a categorical variable. Thus, I also correlated the average of original ratings across 
four raters and the inflation effect size of each personality facet. The correlation turned out to 
be .16, which is statistically significant at .05 level. This further supported Hypothesis 1.8 that 
the relevance of personality facet to the target job is positively associated with the level of score 
inflation. 
Discussion 
 Despite the growing interest in using forced-choice (FC) measures as a faking prevention 
strategy in personnel selection contexts (e.g., Boyce, Conway, & Caputo, 2015; Stark at al., 
2008; Underhill, Bearden & Chen, 2008), empirical research has shown inconsistent results 
regarding whether or not the FC format successfully reduces the magnitude of faking in 
personality assessment (Heggestad et al., 2006; Jackson et al., 2000). This meta-analysis 
provides a comprehensive investigation of the overall score inflation on FC personality 
measures, and how the magnitude of score inflation varies across FC scales with different 
characteristics, studies with different designs, and different personality facets. The overall score 
inflation effect across all FC personality measures is 0.05, which is a very tiny effect. 
Considering that the meta-analytic score inflation effect for single-statement personality 
measures is at least 0.10 for job-irrelevant facets—and around 0.50 for job-relevant facets 
(Birkeland et al., 2006; Viswesvaran & Ones, 1999), we can conclude that the FC format in 
general reduces the faking effect compared to single-statements.  
 Our meta-analytic results also revealed considerable variability in the magnitude of score 
inflation across FC scales; this variability can be explained by several factors. For FC scale 
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characteristics moderators, most hypotheses were supported: FC scales exhibited less score 
inflation effect when constructed in a multidimensional way, when statements were balanced in 
social desirability, and when scored in normative approaches. The only result contradicted the 
hypothesis is the nonsignificant finding of extremity balance as a potential moderator. One 
possible explanation of this result is the lack of agreement in the method of obtaining extremity 
ratings of statements. For example, Jackson et al. (2000) used proportion of endorsement as the 
index of extremity, whereas Heggestad et al. (2006) obtained extremity through factor loadings. 
As no research has empirically examined whether different extremity-balancing methods lead to 
consistent results, it is possible that the effect of extremity balance was canceled out across 
studies using different methods. Nevertheless, a significant score inflation effect was found for 
scales without extremity balance, but not for scales with extremity balance. This indicates that 
extremity balance is a desired approach when constructing faking-resistant FC personality scales. 
Meta-analytic results also demonstrated that FC scales with the PICK format are more faking-
resistant than scales with the MOLE format. Previously, the MOLE format was claimed to be 
superior to the PICK format in that MOLE FC scales are less likely to suffer from ipsativity 
issues due to the availability of partially ipsative scoring (Hicks, 1970). However, partially 
ipsative scores were found to exhibit even larger score inflation effect than ipsative scores. 
Moreover, normative scores can now be more easily obtained from PICK FC scales with the 
development of IRT normative scoring (Brown & Maydeu-Olivares, 2011; Stark et al., 2005). 
Thus, the PICK format is recommended based on the results of the current meta-analysis. 
  For study design moderators, smaller score inflation was found in applicant-incumbent 
studies than induced faking studies as hypothesized. Among induced faking studies, meta-
analytic results also supported the hypothesis that faking to leave a “good impression” leads to 
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higher inflation than faking “as job applicants”. However, no significant difference was found 
among induced faking studies using between-subjects and within-subjects designs, which is 
inconsistent with Hypothesis 1.6 and previous meta-analysis of single-statement measures 
(Viswesveran & Ones, 1999). In Viswesveran and Ones (1999), the larger effect size in within-
subjects design was interpreted as evidence supporting the individual differences in the 
magnitude of faking. The nonsignificant difference between two study designs may suggest that 
for FC measures, individual differences may lead to smaller heterogeneity in the magnitude of 
score inflation than for single-statement measures. 
Another important finding of this meta-analysis is that personality facets that are of high 
relevance to the target job exhibit larger score inflation than facets of low relevance to the target 
job. This is consistent with results for single-statement measures in that respondents are more 
likely to fake the personality facets that, they believe, are more desirable for the target job 
(Furnham, 1990). Moreover, FC measures in general exhibit significant inflation on job-relevant 
personality facets, and significant suppression on facets of low-relevance to the target job. This 
may explain the variations in faking magnitude among the Big Five personality facets. 
Specifically, significant score inflation was only found in Extraversion, Agreeableness, and 
Conscientiousness. This is inconsistent with the previous meta-analysis where Conscientiousness 
and Emotional Stability were found to exhibit higher score inflation than the other three 
dimensions (Birkeland et al., 2006). A possible reason for this result is that the majority of target 
jobs provided in the primary studies were top executive managers, sales representatives, and 
soldiers. For those jobs, Agreeableness and Extraversion are commonly perceived as desirable, 
as people high in those facets are more inclined to cooperation, socialization, and exerting 
37 
 
influence. Therefore, inflation on Emotional Stability might have been suppressed due to the 
ipsative nature of FC measures. 
Practical Implications 
 Besides the contributions to the literature on FC measures, the current study also 
highlights several implications for practitioners who intend to use FC measures as faking-
resistant personality assessment tools. For instance, the meta-analytic results provide general 
guidance on the steps of constructing faking-resistant FC personality measures. First, one needs 
to choose a format for the FC scale. Meta-analytic results recommended the use of the PICK 
format, as it exhibits smaller score inflation than the MOLE format. Second, statements included 
in an item block should be chosen from different personality dimensions, as multidimensional 
FC measures were found more resistant to faking than the unidimensional ones. Third, 
statements within an item block should be balanced in both social desirability and extremity. 
Ideally, social desirability should be rated concerning the specific target job, though it may limit 
the generalizability of FC measures to other jobs. Fourth, responses to FC measures should be 
scored in a normative way to allow comparisons among individuals, as well as to reduce the 
magnitude of score inflation in general. 
 Furthermore, this meta-analysis offers suggestions on how validation studies be designed 
to examine the fakability of FC scales in applied settings. Ideally, validation studies should be 
conducted on real applicant samples, as induced faking studies tend to inflate faking effect sizes. 
When applicant-incumbent comparison is not available, it is recommended that the “respond as 
applicants” instruction be used rather than the “good impression” instruction. According to the 
results of this meta-analysis, it does not make a significant difference whether the study is 
conducted with a between-subjects approach or a within-subjects approach. 
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 Finally, the meta-analytical results are also informative for the choice of utilizing 
personality scores to make personnel selection decisions. In personnel selection practices, 
personality assessment results are often considered either by only using the personality facets 
that are related to the job as predictors, or by taking the composite across all personality facets 
(Hogan, Hogan, & Roberts, 1996). For the former approach, FC measures are advantageous to 
single-statement measures because of the reduced level of score inflation. For the composite 
approach, one needs to be cautious about the weight assigned to each personality facet to 
compute the composites. As shown in the meta-analysis, FC measures can lead to different levels 
of inflation and even suppression effects on different personality traits in high-stakes situations. 
Thus, it might be necessary to reexamine the weights obtained from a low-stakes situation (e.g., 
through multiple regression; Sackett & Lieven, 2008) to test whether they are still applicable to 
FC measures in high-stakes situations.  
Limitations and Future Directions 
 Despite the implications described in previous sections, results from the current meta-
analysis are limited in several aspects. First, the focus of this meta-analysis is the score inflation 
effect, which is only one of the several consequences of faking. Due to the limited number of 
primary studies and the incomplete information reported in those studies, however, I was not 
able to examine other faking consequences, such as reduction in criterion-related validity and 
change in rank orders. Moreover, the interpretation of the score inflation effect should be 
cautious, as it only represents the overall effect, which may not necessarily apply to each 
individual study (Viswesvaran & Ones, 1999). Future empirical studies are still needed to 




 Second, to conduct the meta-analysis, I followed the suggestions by Schmidt and Hunter 
(2014) to compute composites across all effect sizes within each primary sub-study or level of 
moderator. Although this approach reduces the dependency among individual effect sizes within 
a sub-study when computing meta-analytic effect sizes, it also substantially shrinks the number 
of effect sizes available for each meta-analysis, leading to a reduced power of detecting 
significant moderators. A solution to this problem is to use the meta-regression method, which 
considers all the available individual effect sizes and addresses the dependency problem through 
a multi-level modeling approach (Nye, Su, Rounds, & Drasgow, 2012). However, this approach 
is not applicable to this meta-analysis, as most of the moderators are nested within each other 
(e.g., extremity balance is only examined among multidimensional scales), making the dummy 
predictors linearly dependent in a meta-regression.  
Third, due to the limited number of primary studies, several potential moderators could 
not be examined in this meta-analysis. For example, only one study used the RANK format of 
FC scales, making it impossible to compute a meta-analytic effect. There were also not enough 
primary studies to compare the different methods of balancing the extremity of statements. 
Therefore, this meta-analysis should be considered as a call for more primary studies 
investigating the potential factors that may affect the effectiveness of FC measure in faking 
reduction. In the second study of my dissertation, I conducted an experimental study which 
empirically examined several factors that may influence the performance of FC measures, 




CHAPTER 3: STUDY 2: EXAMINING THE FAKABILITY OF VOCATIONAL INTEREST 
MEASURES: DOES FORCED-CHOICE REDUCE FAKING? 
Recent meta-analyses have provided compelling evidence that vocational interest-work 
environment congruence is positively and substantially related to job performance in work and 
academic settings (Nye et al., 2012; Van Iddekinge, Roth, Putka, & Lanivich, 2011), leading to a 
burgeoning interest in using vocational interest measures as a noncognitive assessment tool for 
personnel selection. However, vocational interests are commonly measured on self-report single-
statement questionnaires, making it susceptible for response distortions in high-stakes situations. 
Although theories have been proposed on how individuals respond to vocational interest 
measures (e.g., Holland, 1997), empirical research investigating the faking effect on vocational 
interest measures has been scarce. Moreover, there has been no evidence suggesting that the 
forced-choice (FC) format, a faking prevention strategy found effective for personality 
assessment, also contributes to reduce faking in vocational interest measures. 
As the second study of my dissertation, I conducted an empirical study using an induced 
faking design to examine four important yet unaddressed questions on the fakability of 
vocational interest measures. First, how do respondents distort their vocational interest profiles 
when instructed to apply for different jobs? Second, does faking also influence the criterion-
related validity of vocational interest measures? Third, does the FC format prevent score 
inflation and criterion-related validity attenuation of vocational interest measures in high-stakes 
situations? Fourth, what are the factors that may influence the effectiveness of FC measures in 
faking reduction? In the following sections, I will briefly review how vocational interest is 
conceptualized and measured, how response distortion may occur in high-stakes vocational 
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interest assessment, and whether FC measures may reduce faking effects on vocational interest 
measures. 
The RIASEC Model of Vocational Interest 
 Vocational interests are conceptualized as the “traitlike preferences for activities, 
contexts in which activities occur, or outcomes associated with preferred activities that motivate 
goal-oriented behaviors and orient individuals toward certain environments” (Rounds & Su, 
2014, p. 98). Although a number of vocational interest typologies exist, for the purposes of this 
paper we consider Holland’s typology of vocational interest—consisting of Realistic, 
Investigative, Artistic, Social, Enterprising and Conventional interest types, the RIASEC—as it 
remains one of the most widely studied in vocational psychology. These six domains are 
spatially arranged based on the level of association to form the prototypical Holland’s hexagon 
(see Figure 2). Here, the spatial proximity from a vocational interest domain to another is a 
function of the level of association; the more proximal the two domains are the more closely 
related they are. For instance, the Investigative domain which encompasses intellectual and 
inquisitive work (e.g., conducting research) is more proximal to the Realistic domain, which 
features activities that are characterized by the use of tools and machines (e.g., engineering or 
construction), but is more distal to the Social domain, which features activities where people are 
supported and helped (e.g., teaching or counseling).  
 Another aspect of Holland’s (1997) theory of vocational interests is the idea of person-
environment (P-E) fit. According to Holland’s theory, occupations can also be characterized 
based on the RIASEC domains, and the similarity, or congruence, between the characteristics of 
the environment and the interest profile of the individual should predict organizational outcomes, 
such as satisfaction, performance, and tenure (Nye et al., 2012). For example, if the primary 
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interest of an individual is Realistic, he/she will be considered a match when working in a 
Realistic environment, while Investigative and Conventional would be his/her adjacent types, 
Artistic and Enterprising would be labeled as alternate types, and Social would be the opposite 
type (see Figure 2). The predictive power of interest gradually decreases as the individual moves 
from a match environment all the way to an opposite environment. 
In measuring vocational interest, the respondents rate—across the six RIASEC 
domains—the degree to which they would like to perform various work-related activities. The 
aggregates of the six different RIASEC domains result in a set of six scores that represents a 
person’s vocational interest profile. Popular vocational interest scales developed based on the 
RIASEC model include the Strong Interest Inventory (SII; Donnay, Morris, Schaubhut, & 
Thompson, 2005), the Self-Directed Search (SDS; Holland, Fritzche, & Powell, 1997), and the 
Vocational Preference Inventory (VPI; Holland, 1985). Although considerable overlap was 
found among the content of the above three scales, it has been shown that the three measures 
would produce non-identical high-point interest codes, and thus should not be used 
interchangeably (Lowman, Palmer, Santana, & Abott, 2003).  
Vocational Interest and Faking 
In contrast with the considerable number of studies devoted to examining the faking 
effect on personality measures, research focusing on vocational interest and faking has been 
largely nonexistent. This is likely due to the long-lasting belief that vocational interest does not 
substantially predict job performance (Schmidt & Hunter, 1998). Early studies have shown that 
most of the vocational interest scales are fakable when respondents are instructed to provide 
more desirable responses, and that some interest categories are more inflated than others when 
respondents are instructed to apply for a specific job (e.g., Garry, 1953; Gehman, 1957; Gray, 
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1959; Longstaff, 1948; Stephenson, 1962). In actual selection conditions, mixed results were 
found on whether score inflation also occurred when job applicants were compared with 
incumbents (e.g., Abrahams, Neumann, & Githens, 1971; Kirchner, 1961). However, most of 
these studies were based on empirical occupational scales rather than Holland’s theory, and 
results are too dated to be informative for current practices in personnel selection. 
In this study, I first attempted to examine what vocational interest facet individuals are 
most likely to fake when instructed to respond as job applicants. Research on personality faking 
has found that respondents are able to determine how closely each measured trait is related to the 
target job, and that they fake different personality profiles for different jobs. Specifically, more 
inflation was found in job-related (i.e., targeted) traits, while less inflation was detected in job-
irrelevant (i.e., non-targeted) traits (Furnham, 1990; O’Neill et al., 2013). In the context of 
vocational interest, the target trait is the RIASEC domain matched to the target job (e.g., the 
Realistic interest for a Realistic job). If individuals follow the same patterns as faking on a 
personality assessment, we will expect to observe a significant score inflation on the matched 
domain, and the magnitude of inflation is higher than that of the other RIASEC domains. Thus, I 
proposed the following two hypotheses: 
Hypothesis 2.1. Respondents in a high-stakes situation will score higher than respondents 
in a low-stakes situation on the RIASEC domain that matches the target job. 
Hypothesis 2.2. The magnitude of score inflation on the matched domain is higher than 
the inflation on the adjacent, alternate, and opposite domains. 
Another aspect related to the distortion of vocational interest profile is whether 
individuals also inflate responses to a domain other than the matched one. As shown in a meta-
analysis on personality faking, participants in induced faking conditions tend to inflate their 
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scores on all Big Five personality traits, regardless of the traits being job-related or not 
(Viswesvaran & Ones, 1999). Kirchner (1961b) also revealed that job applicants tend to adopt a 
liking strategy when answering vocational interest items, as they felt that showing general 
interests in everything is socially desirable. However, theories also propose that there is a bipolar 
People-Thing continuum underlying the RIASEC model, such that a high Social interest would 
indicate a low Realistic interest (Prediger, 1982). Based on the bipolar assumption, respondents 
are unlikely to inflate the domain that is opposite to or even distant from the high-point code of 
the target job. Thus, I propose this as a research question: 
Research Question 2.1. Will respondents in a high-stakes situation score higher than 
those in a low-stakes situation on adjacent, alternate, and opposite domains? 
Consequences of Faking Vocational Interest Measures 
Besides score inflation, it is also intriguing to examine whether faking also attenuates the 
criterion-related validity of vocational interest measures. Unlike the criterion-related validity of 
personality measures, which is often assessed by the correlation between personality scores and a 
criterion, the criterion-related validity of vocational interest measures is assessed as the 
correlation between a criterion and a measure of the fit between interest and job. Based on 
Holland’s (1997) P-E fit theory, the congruence between an individual’s interest profile and the 
characteristics of the job should predict how satisfied the individual would be with his or her job. 
Meta-analytic results also consistently show that interest-job congruence is correlated with job 
satisfaction at around .20 (Assouline & Meir, 1987; Tranberg, Slane, & Ekeberg, 1993; Tsabari, 
Tziner, & Meir, 2005), though the overall effect sizes are not statistically significant due to 
several limitations in the meta-analyses (Song, Wee, Earl, & Rounds, 2016).  
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To examine whether faking attenuates the criterion-related validity of interest-job 
congruence, I compared the congruence between individuals’ actual interest profiles and their 
actual jobs (i.e., actual congruence) with the congruence between individuals’ faked interest 
profiles and the target job (i.e., fake congruence). As proposed in Hypotheses 2.1 and 2.2, 
individuals instructed to fake may report a distorted profile of vocational interest, which will 
consequently lead to a distorted congruence that misrepresents the actual interest-job fit. I 
propose that such a distorted interest-job congruence has lower criterion-related validity than the 
actual interest-job congruence.   
Hypothesis 2.3. Faking attenuates the criterion-related validity of vocational interest 
measures, such that the correlation between actual interest-job fit and job satisfaction is 
smaller than the correlation between fake interest-job fit and job satisfaction.  
Do FC Measures Reduce Faking? 
 Unlike personality assessment, the FC format has not been frequently used for vocational 
interest measurement. Given the lack of research on FC measures for vocational interest, it 
remains inconclusive how the FC format alters the manner in which individuals fake vocational 
interest measures. With multidimensional FC measures, individuals are forced to make a 
comparison between statements representing different RIASEC domains. Previous research has 
proposed that when respondents are motivated to fake, they tend to evaluate how much each 
statement reflects an ideal applicant for the target job (Holden, Kroner, Fekken, &, Popham, 
1992; Vasilopoulos et al., 2006). If respondents can differentiate which statement of the item pair 
is more related to the target job, they will be able to fake by simply endorsing those statements 
(Converse et al., 2010). By doing so, they would still inflate the domain score that matches the 
target job. Due to the ipsative nature of FC measures, however, inflation on the matched domain 
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is often associated with suppression on other domains. As shown in Study 1, a significant 
suppression effect occurred for personality facets that are not highly relevant to the target job. In 
this study, I examined whether individuals distort their responses to FC measures differently 
from single-statement measures of vocational interests.  
Research Question 2.2. Do FC measures of vocational interest alter how people distort 
their interest profiles in high-stakes situations as compared to single-statement measures 
of vocational interest? 
 Another important question associated with FC measures is whether the FC format can 
successfully reduce the faking effect compared to single-statement measures. Theoretically 
speaking, FC measures can potentially control for socially desirable responding by forcing 
respondents to choose from statements balanced in social desirability (Converse et al., 2010). 
Meta-analytic results from Study 1 also indicated that FC personality measures generally exhibit 
smaller score inflation than single-statement measures. Nevertheless, when instructed to apply 
for a specific job, respondents may still be able to inflate the matched domain even with the FC 
format. Moreover, if the FC format leads to a distorted interest profile that is different from the 
one from single-statement measures, criterion-related validity may also be impacted.  Hence, I 
propose the following two research questions. 
Research Question 2.3. Do FC measures of vocational interest have smaller score 
inflation effect than single-statement measures of vocational interest? 
Research Question 2.4. Do FC measures of vocational interest have less attenuation of 
criterion-related validity than single-statement measures of vocational interest? 
Results from Study 1 also showed that several factors might potentially affect the 
effectiveness of FC measures in mitigating score inflation. In the context of vocational interest, 
47 
 
the way individuals fake FC measures may also be influenced by some of these factors. For 
example, unidimensional FC measures may induce a response process resembling the response 
underlying single-statement measures, while multidimensional FC measures are more likely to 
induce a suppression effect on non-matched domains. Such a suppression effect may become 
more salient if the multidimensional FC measure is scored with ipsative methods, but might be 
reduced by adopting a normative scoring method. In addition, no significant moderation effect 
was found in Study 1 regarding the extremity balance of statements within an item block, 
possibly due to the inconsistent methods researchers adopted for extremity balancing. In this 
study, I used IRT-based statistics to strictly balance extremity and empirically examined whether 
extremity balance affects the performance of FC measure. In summary, I focused on 
dimensionality, scoring method, and extremity balance as potential moderators to explore 
whether or not faking on FC vocational interest measures varies across different levels of those 
factors.   
Research Question 2.5. Does dimensionality (i.e., unidimensional vs. multidimensional) 
affect the faking reduction effect of FC vocational interest measures? 
Research Question 2.6. Does the scoring method (i.e., ipsative vs. normative) of 
multidimensional FC measures affect the faking reduction effect of FC vocational interest 
measures? 
Research Question 2.7. Does balancing the extremity of statements when constructing 
multidimensional FC vocational interest scales affect the faking reduction effect of FC 





 1,835 participants were recruited from the Amazon Mechanical Turk website. They were 
offered monetary rewards ($0.55) upon finishing the survey. Among the 1,683 respondents who 
reported demographic information, 716 (42.5%) were male and 967 (57.5%) were female. The 
average age was 34.53 (SD = 13.78). Most participants reported their race/ethnicity as White 
(77.6%), followed by Black or African American (8.6%), Hispanic or Latino (6.7%), Asian 
(5.4%), and others (1.7%). 98.6% of the respondents reported having a full-time or part-time job. 
Measures 
Baseline vocational interest. The RIASEC Markers Activities scales (Set A) were 
selected from the Interest Item Pool (IIP; Armstrong, Allison, & Rounds, 2008) to measure the 
baseline (i.e., pre-manipulation) vocational interests of participants. Each RIASEC domain was 
measured by eight items. An example Realistic item is “Assemble electronic parts”. Items were 
rated on a 4-point Likert-type scale ranging from “Strongly Dislike” to “Strongly Like”.  
Single-statement vocational interest. The Ideal-point Vocational Interest Scale (IVIS; 
Cao, Song, Drasgow, & Rounds, 2014) was used as a single-statement (SS) measure of post-
manipulation vocational interests (R, I, and S domains). The scale was constructed using an ideal 
point scale development approach (Chernyshenko et al., 2007), and has demonstrated adequate 
model fit to the ideal point model in previous studies (Cao, 2013; Cao et al., 2014). There are 12 
items in Realistic and Social scales, and 15 items in the Investigative scale. Each scale consists 
of a combination of positive items (e.g., “I enjoy things like laying brick or tile very much”), 
intermediate items (e.g., “I have a moderate interest in repairing and installing locks”), and 
negative items (e.g., “I don't like building kitchen cabinets”). Specifically, intermediate items 
were developed based on the FACT strategies proposed by Cao, Drasgow, and Cho (2015). All 
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items were rated on a 4-point Likert scale ranging from “Strongly Disagree” to “Strongly 
Agree”. Tables 6-8 display the content, extremity, and intermediate domain of each item.  
Forced-choice vocational interest. A pairwise preference version of a vocational 
interest measure was developed following the procedures used in previous research to construct 
forced-choice scales (e.g., Chernyshenko et al., 2009; Christiansen et al., 2005; Converse et al., 
2010). The forced-choice scale contains three vocational interest domains that were examined in 
this study—R, I, and S. Each domain consists of 12 unidimensional pairs (i.e., UFC) and 16 
multidimensional pairs (i.e., MFC). All the statements were taken verbatim from items in the 
IVIS to guarantee that the item content of single-statement and forced-choice measures were 
comparable. 
The unidimensional pairs contain two statements from the same vocational interest 
domain. Zinnes and Griggs’ (1974) pairwise preference ideal point model assumes that an 
individual tends to choose the statement that is closer to his or her own standing on the trait 
continuum. Based on this assumption, an item pair should consist of two distal statements in 
order to provide adequate information. Thus, for each vocational interest domain, I assembled 4 
positive-intermediate pairs (i.e., each pair consisting of a positive and an intermediate item), 4 
positive-negative pairs, and 4 intermediate-negative pairs.  
The multidimensional pairs contain two statements from different vocational interest 
domains. Two types of MFC scales were assembled to address Research Question 2.7: the 
balanced MFC scale (bMFC) and the unbalanced MFC scale (unMFC). The bMFC scale 
contains 10 item pairs for each combination of target interests (i.e., R-I, R-S, and I-S), with 4 
positive pairs, 4 intermediate pairs, and 2 negative pairs. All the statements included in the 
bMFC scale were matched in extremity based on the GGUM location parameters obtained in a 
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previous study (Cao et al., 2014) within each pair. The unMFC scale also contained the 4 
positive pairs as included in the bMFC scale, but combined with 6 item pairs in which the 
statements were not balanced in extremity. Specifically, 4 positive-intermediate pairs and 2 
intermediate-negative pairs were included for each unMFC scale. Social desirability was always 
balanced between the two statements within each MFC pair, except for the unbalanced pairs. To 
obtain the social desirability ratings, my three collaborators and I independently rated the social 
desirability of each statement on a 7-point scale, and the average rating was computed for each 
statement across four raters.  
For all FC item pairs, two statements were presented side by side, and respondents were 
instructed to select the statement that was “More like me” in each item pair. An example item 
pair is demonstrated in Figure 3. All FC item pairs are presented in Appendix C. 
Job satisfaction. The abridged 8-item Job In General (JIG) scale was used to measure 
job satisfaction (Balzer et al., 1997). Respondents were instructed to think of their jobs in 
general, and answer “Yes” if the item described their jobs, “No” if it did not describe their jobs, 
or “?” if they could not decide. An example item is “(My job) Makes me content”.        
Current occupation and job tasks. An open-ended question was included after baseline 
interest measures asking respondents to provide their current occupation, followed by another 
open-ended question asking them to list “the most important duties” of their current jobs. Two 
well-trained research assistants independently reviewed all the job duties and matched the self-
reported jobs to job titles in O*NET. Agreement was achieved in 76.7% of all job titles, and final 




A between-subjects induced faking design was adopted for this study. Participants who 
signed up for the study were directed to Qualtrics to complete the survey online. All participants 
received the same baseline measures, including the RIASEC Markers, two questions asking 
about their current jobs and the most important job duties, and the JIG scale regarding their 
current jobs.   
After finishing the baseline measures, participants were randomly assigned to one of the 
four experimental conditions. Different instructions were presented for those experimental 
conditions. In the honest condition, participants were told that their answers would be used “for 
research purpose only”, so they should respond to the subsequent questions “as honestly as 
possible”. In the other three faking conditions, participants were instructed to imagine they were 
applying for a specific job, so that they should respond to the subsequent questions in a way that 
would give them the highest score and make them “look like the best job applicant”. Detailed 
instructions are presented in Table 9. 
The three jobs used in the faking conditions were Automotive Specialty Technician 
(O*NET Interest Code: RIC), Chemist (O*NET Interest Code: IRC), and School Social Worker 
(O*NET Interest Code: SE), representing Realistic, Investigative, and Social occupations, 
respectively. Those occupations were selected because they were prototypical of each 
corresponding vocational interest domain and were similar in terms of prestige. Moreover, 
Automotive Specialty Technician and Chemist are considered as similar in terms of interest 
domain (i.e., sharing similar Interest Codes), whereas School Social Worker is far away from the 
other two occupations (i.e., no overlapping Interest Code). In that case, we can test how 
proximity affects the magnitude of the inflation in vocational interest scores. Typical job duties 
selected from the O*NET job descriptions were presented under each job to help participants 
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familiarize themselves with the job for which they were instructed to apply. Detailed job 
descriptions are also presented in Table 9. 
After receiving the instructions, participants in all four conditions (i.e., honest, fake-R, 
fake-I, and fake-S) were presented with the same set of single-statement (i.e., IVIS) and forced-
choice vocational interest measures. The presentation order of SS and FC measures was balanced 
within each condition, and the order of items within each set of measures was randomized to 
avoid cluster effects. After finishing the vocational interest measures, respondents in the faking 
conditions also received the JIG asking them how satisfied they would feel if they were hired and 
working in the job for which they were instructed to apply. This represents the expected job 
satisfaction when individuals are randomly assigned to a job (Gottfredson & Holland, 1990). All 
respondents were debriefed about the research purpose at the end of the survey.  
 To control for careless responses, we embedded four quality control items that asked the 
participants to specifically choose one of the response categories (e.g., “Please click ‘Strongly 
Agree’ for this item”). Respondents who answered more than one quality control item incorrectly 
were classified as careless respondents and were removed from subsequent analyses. We also 
included a manipulation check item at the end of the survey asking respondents to pick from four 
options to specify whether they were instructed to answer the questions honestly, or assuming 
they were applying for which type of job. Respondents who failed to correctly answer this 
question were also removed from the data set. In total, 1,559 participants (85.0%) passed both 
quality and manipulation checks and remained in the final sample. 
Analysis 
Scoring. Different scoring approaches were applied to responses to different 
experimental conditions and scales. The single-statement items from IVIS were scored using 
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both classical testing theory (CTT) and item response theory (IRT) approaches. For the CTT 
approach, average scores were computed across items within each domain, after negative items 
were reverse-coded and intermediate items removed from the scale (Chernyshenko et al., 2007). 
For the IRT approach, the Generalized Graded Unfolding Model (GGUM; Roberts, Donoghue, 
& Laughlin, 2000) was used to score the items based on the ideal point model. To place scores 
from different conditions on the same metric, I first estimated the GGUM item parameters with 
the GGUM2004 software (Roberts, Fang, Cui, & Wang, 2004) based on responses in the honest 
condition, then used the R package “ScoreGGUM” to estimate the person parameters separately 
for each condition, assuming the same set of GGUM item parameters obtained in the honest 
condition (King & Roberts, 2015).  
The forced-choice vocational interest scales were also scored by both CTT and IRT 
approaches to examine Research Question 2.6. For unidimensional FC scales, CTT scores were 
obtained by assigning “1” to endorsement of a relatively more positive statement within each 
pair (i.e., the positive statement in positive-intermediate and positive-negative pairs, and the 
intermediate statement in intermediate-negative pairs), and “0” otherwise. Item scores were then 
summed up for each interest domain to represent the scale scores. For multidimensional FC 
scales, CTT scoring was only applied to the 6 positive-positive and negative-negative pairs. 
Specifically, “1” was assigned to endorsement on positive statements, and “-1” was assigned to 
endorsement on negative statements. All the unendorsed statements were assigned “0”. 
Statement scores within a vocational interest domain were then summed up to represent the 
domain score.  
For IRT (i.e., normative) scoring, I developed an R-based EAP program to score the UFC 
scales based on the Zinnes and Griggs (ZG; 1974) pairwise preference ideal point IRT model, 
54 
 
and employed the R-based EAP program developed by Guan et al. (2015) to score the MFC 
based on the MUPP model (Stark, Chernyshenko, & Drasgow, 2005). Specifically, three sets of 
MFC scales were scored separately to compare performance. To maintain metric invariance in 
trait estimates across conditions, I used the same set of GGUM item parameters estimated in the 
honest condition to score person parameters across all conditions.  
The baseline vocational interest measures (i.e., the RIASEC Markers) were scored by the 
CTT approach (i.e., average scores). The JIG were scored by assigning “3” to “Yes”, “1” to “?”, 
and “0” to “No”, and averaging the scores across all items. 
Comparisons across conditions. To compare the differences in score inflation across 
conditions, I conducted ANOVA on each type of score across conditions. Post-hoc mean 
differences were examined following each ANOVA to identify the differences between each pair 
of conditions. Specifically, baseline vocational interest measures were compared across 
conditions to examine if there was any preexisting difference between participants in different 
conditions. Then scores of single-statement IVIS measures in faking conditions were compared 
with those in the honest condition to address Hypotheses 2.1 and 2.2 and Research Question 2.1. 
Scores obtained by FC measures with different dimensionality, scoring approaches, and level of 
extremity balance in the faking conditions were compared to the corresponding scores in the 
honest condition to address Research Questions 2.2 and 2.5-2.7. Standardized effect sizes (i.e., 
Cohen’s d) for score inflation were computed for each faking-honest comparison. Specifically, 
effect sizes for FC measures were compared to single-statement measures to examine Research 
Question 2.3. 
Criterion-related validity. As criterion-related validity is associated with the fit between 
interest and environment, rather than the interest score itself, congruence scores were computed 
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between interest and occupation prior to assessing criterion-related validity. An ongoing project 
comparing various congruence indices found the cosine statistics to outperform all other indices, 
including profile correlations. Thus, we used the cosine index to indicate the level of congruence 
between interest and occupation for each respondent. The cosine congruence index was 
computed with the following formula: 
'
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where X’Y is the inner product of the two vectors, ||X|| is the square root of the sum of squares of 
each component in X, and ||Y|| is the square root of the sum of squares of each component in Y. 
The value of the cosine index ranges from -1 to 1. The higher the cosine index is, the more 
similar the two vectors are.  
The criterion-related validity in the faking condition was determined by the correlation 
between the post-manipulation interest-job congruence and the expected satisfaction with the 
target job. Specifically, interest scores were the GGUM, ZG, and MUPP scores of single-
statement, UFC, and MFC post-manipulation vocational interest measures, respectively, and the 
cosine index was computed between each of the three interest scores and the R, I, S ratings of the 
target job each respondent received. This “fake” criterion-related validity was then compared to 
the baseline level criterion-related validity, represented as the correlation between the 
congruence index calculated by respondents’ baseline interest and their actual jobs and 
respondents’ satisfaction with their actual jobs, to examine Hypothesis 2.3 and Research 
Question 2.4. To make it comparable for the “fake” criterion-related validity, the baseline 
congruence indices were also calculated by the R, I, and S scores of interest and occupation. 
Respondents in the honest condition were excluded, as they did not have a “fake” criterion-
related validity. We also excluded respondents whose reported jobs did not match any of the 
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O*NET occupations. Finally, 872 respondents were included in the criterion-related validity 
analysis.   
Results 
Baseline Interests 
Table 10 presents the descriptive statistics and correlations of the baseline interest 
measure (i.e., IIP) for the entire sample. Given that the IIP vocational interest items were 
completed before the manipulation, I compared the differences in IIP scores across conditions for 
the three target interest domains (i.e., R, I, and S) to check if participants in four conditions 
possessed the same level of vocational interests on average at baseline (before manipulation). As 
revealed by a fixed-effect ANOVA, there was no statistically significant difference among the 
four conditions in Realistic (F (3, 1555) = 1.26, p = .29), Investigative (F (3, 1555) = 0.53, p 
= .66), or Social scores (F (3, 1555) = 1.36, p = .25), suggesting that the random assignment 
process did not induce any pre-selection differences in vocational interest scores. 
IRT Calibration and Model Fit 
 GGUM item parameters estimated based on the responses in the honest condition are 
displayed in Tables 6-8. Table 11 presents the model fit indices (i.e., adjusted χ2/df of item 
singlets, doublets, and triplets). The average adjusted χ2/df of item doublets and triplets for the 
Investigative scale were slightly over 3.0, indicating a minor violation of local dependence. Both 
Realistic and Social scales showed little sign of local dependence, and all three scales reported 
low adjusted χ2/df of item singlets, suggesting satisfactory model fit for the GGUM. 
Score Inflation—Single Statements 
 CTT scores. The between-condition differences in the CTT-based scores of post-
manipulation single-statement interest measures (i.e., IVIS) are illustrated in Figure 4. ANOVA 
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results indicated that overall there were significant differences among the four conditions in 
Realistic (F (3, 1554) = 388.68, p < .01), Investigative (F (3, 1555) = 204.32, p < .01), and Social 
scores (F (3, 1555) = 357.51, p < .01). Post-hoc comparisons with Bonferroni corrections were 
then carried out separately for each of the three ANOVA analyses to examine the differences 
between each pair of conditions. For Realistic scores, compared to the honest condition, scores 
were significantly higher in both Automotive Specialty Technician (i.e., fake-R; MD = 1.25, p 
< .01) and Chemist conditions (i.e., fake-I; MD = 0.45, p < .01), but not in the School Social 
Worker conditions (i.e., fake-S; MD = 0.09, p = .22). Moreover, Realistic scores were higher in 
the fake-R condition than in fake-I (MD = 0.80, p < .01) and fake-S (MD = 1.17, p < .01) 
conditions. For Investigative scores, all three conditions exhibited significant inflation compared 
to the honest condition. Specifically, the largest score inflation was found in the fake-I condition 
(MD = 1.02, p < .01), followed by the fake-R condition (MD = 0.38, p < .01), with the smallest 
inflation in the fake-S condition (MD = 0.23, p < .01). Moreover, Investigative scores in the 
fake-I condition were higher than in the other two faking conditions. Similarly, all three 
conditions exhibited significant inflation in Social scores compared to the honest condition, and 
score inflation in the fake-S conditions was significantly larger than the other two faking 
conditions. Interestingly, no significant differences in Social scores were found between the 
fake-R and the fake-I conditions (MD = -0.05, p = .99).  
 GGUM scores. As illustrated in Figure 5, the GGUM-scored IVIS measures show similar 
patterns in between-condition differences as the CTT-scored ones. ANOVA results suggested 
significant differences among the four conditions in Realistic (F (3, 1554) = 139.19, p < .01), 
Investigative (F (3, 1555) = 125.76, p < .01), and Social scores (F (3, 1555) = 139.27, p < .01). 
Post-hoc comparisons with Bonferroni corrections also suggested almost the same significance 
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testing results as in CTT-based scores. The only exception was that for Investigative scores, no 
significant difference was found in the GGUM scores between fake-R and fake-S conditions 
(MD = 0.13, p = .30), whereas the same comparison was significant when CTT scores were 
examined (MD = 0.15, p < .01). In general, both CTT and GGUM results fully supported 
Hypothesis 2.1 and 2.2. In response to Research Question 2.1, respondents also significantly 
inflated the scores on non-matched domains, with the only exception that Realistic scores were 
not inflated in a fake-S condition. 
Score Inflation—Unidimensional Forced-Choice 
 CTT scores. Figure 6 demonstrates the between-condition differences in the CTT-based 
scores for the unidimensional FC scales. ANOVA analyses suggested significant differences 
among the four conditions in Realistic (F (3, 1551) = 206.63, p < .01), Investigative (F (3, 1554) 
= 88.44, p < .01), and Social scores (F (3, 1554) = 173.70, p < .01). Post-hoc comparisons with 
Bonferroni corrections were employed to examine the mean differences between conditions. For 
Realistic scores, the condition mean scores from high to low were fake-R, fake-I, fake-S, and 
honest. All the post-hoc comparisons between adjacent conditions were statistically significant. 
For Investigative scores, the condition mean scores from high to low were fake-I, fake-R, fake-S, 
and honest. Again, all the post-hoc comparisons between adjacent conditions were statistically 
significant. For Social scores, the highest mean score was found in the fake-S condition, 
followed by fake-I, fake-R, and honest. The only nonsignificant post-hoc comparison was 
between fake-R and fake-I conditions (MD = 0.48, p = .12).  
 ZG scores. As illustrated in Figure 7, the ZG-scored unidimensional FC measures exhibit 
similar patterns in between-condition differences as the CTT-scored ones. ANOVA results 
showed significant differences among the four conditions in Realistic (F (3, 1551) = 82.80, p 
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< .01), Investigative (F (3, 1554) = 80.69, p < .01), and Social scores (F (3, 1554) = 151.43, p 
< .01). Post-hoc comparisons results were also mostly consistent with the results for CTT-based 
scores, with the only exception in the comparison between fake-R and fake-S conditions for 
Investigative scores—when responses were scored by the ZG model, there was no significant 
difference in Investigative scores between fake-R and fake-S conditions (MD = 0.03, p = .99). In 
response to Research Questions 2.2 and 2.5, results generally suggested that respondents faked 
unidimensional forced-choice measures in similar manners as single-statement measures: score 
inflation on the matched domain was higher than non-matched domains, and non-matched 
domains were significantly inflated with no exceptions. As both CTT and ZG scores are 
normative scoring for unidimensional FC scales, Research Question 2.6 is irrelevant.  
Score Inflation—Multidimensional Forced-Choice 
 CTT scores. Figure 8 shows the between-condition differences in the CTT-based scores 
of the multidimensional FC scales. According to ANOVA results, there was significant 
difference among the four conditions in Realistic (F (3, 1555) = 687.17, p < .01), Investigative 
(F (3, 1555) = 421.01, p < .01), and Social scores (F (3, 1555) = 950.81, p < .01). Post-hoc 
comparisons with Bonferroni corrections showed interesting results on mean differences between 
conditions. The Realistic scores in the honest condition were significantly lower than in the fake-
R condition (MD = -4.66, p < .01), but were significantly higher than in the fake-I (MD = 1.45, p 
< .01) and fake-S (MD = 3.75, p < .01) conditions. The difference in Realistic scores between 
fake-I and fake-S conditions was also significant (MD = 2.26, p < .01). For Investigative scores, 
the conditions mean scores were the highest for the fake-I condition, followed by honest, fake-R, 
and fake-S conditions. All post-hoc comparisons between adjacent conditions were significant at 
the .01 level. Similarly, the fake-S condition was found to have the highest Social scores, 
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followed by honest, fake-I, and fake-R, with all post-hoc comparisons between adjacent 
conditions significant at .01. In response to Research Question 2.2, FC scales altered the way 
respondents distorted vocational interest profile as compared to single-statement measures, such 
that although scores on the matched domain were still significantly inflated, scores on the non-
matched domains were actually suppressed compared to the honest condition. This also 
answered Research Question 2.5 that respondents faked different profiles on multidimensional 
FC scales from unidimensional scales. 
 MUPP scores—balanced scale (bMFC). Figure 9 shows the between-condition 
differences in the MUPP estimated scores of the multidimensional FC scales with extremity-
balanced pairs. ANOVA results found significant difference among the four conditions in 
Realistic (F (3, 1555) = 156.42, p < .01), Investigative (F (3, 1555) = 333.88, p < .01), and Social 
scores (F (3, 1555) = 423.71, p < .01). For Realistic scores, post-hoc comparison results 
suggested that both fake-R (MD = 0.53, p < .01) and fake-I conditions (MD = 0.35, p < .01) had 
significant inflation over the honest condition, whereas the fake-S condition exhibited significant 
suppression (MD = -0.27, p < .01). For Investigative scores, no significant difference was found 
between among honest, fake-R, and fake-S conditions. Only the fake-I condition was found to 
have significantly higher Investigative scores than the other conditions. For Social scores, post-
hoc comparison results found that the difference between honest and fake-I conditions were 
found to be nonsignificant (MD = 0.04, p = .99), whereas a significant suppression effect was 
found in the fake-R condition (MD = -0.38, p < .01), and a significant inflation effect was found 
in the fake-S condition (MD = 1.27, p < .01). In response to Research Question 2.6, results with 
normative scores are different from those with ipsative scores in that suppression effect was 
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found in domains that were opposite to the target job. For adjacent and alternate domains, no 
significant inflation was found except for Realistic scores in the fake-I condition. 
 MUPP scores—unbalanced scale (unMFC). Finally, MUPP estimated scores of the 
unbalanced multidimensional FC scales are shown in Figure 10. ANOVA results indicated 
significant differences among the four conditions in Realistic (F (3, 1555) = 134.84, p < .01), 
Investigative (F (3, 1555) = 219.51, p < .01), and Social scores (F (3, 1555) = 243.63, p < .01). 
For Realistic scores, post-hoc comparison results were consistent with those found in the 
balanced scale, except that no significant difference was found between honest and fake-S 
conditions (MD = 0.02, p = .99). For Investigative scores, post-hoc results were also similar to 
those with the balanced scale except that significant inflation was found in the fake-R condition 
compared to the honest (MD = 0.30, p < .01) and fake-S conditions (MD = 0.25, p < .01). For 
Social scores, post-hoc comparison results were different from the balanced scales in that the 
fake-I condition exhibited significantly higher scores than the honest condition (MD = 0.18, p 
< .01). In response to Research Question 2.7, FC scales constructed without extremity balance 
appeared to induce more faking on the non-matched domains than scales with extremity balance. 
Specifically, suppression effect on the opposite domain was eliminated on Realistic scores in the 
fake-S condition, and significant inflations were found in adjacent and alternate domains.  
Effect Sizes of Score Inflation  
 Table 12 summarizes the results in score inflation comparisons, including means, 
standard deviations, and effect sizes of score inflation compared to the honest condition. In 
response to Research Question 2.3, the magnitudes of score inflation on the matched domain are 
always within the large effect size range (d > 0.80; Cohen, 1992), and are comparable among 
single-statement, UFC, and MFC measures, suggesting that the FC format does not successfully 
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reduce the faking effect on the vocational interest domain that is most relevant to the target job. 
However, the magnitude of score inflation on non-matched domains was generally lower for 
MFC measures than for single-statement measures, indicating that the FC format can potentially 
reduce the inflation of interest scores for domains that are not closely relevant to the job. 
Correlations among the interest scores are also displayed in Appendix D. 
Predictive Validity 
 Table 13 presents the correlations among different congruence indices and the actual and 
expected job satisfaction. The baseline criterion-related validity, represented by the correlation 
between baseline interest-actual job congruence and actual satisfaction, is .13. However, when 
examining the congruence between the fake single-statement vocational interest scores and the 
target job, the criterion-related validity dropped to .03 (p > .05). Consistent with Hypothesis 2.3, 
faking reduced the criterion-related validity of vocational interest measures. In response to 
Research Question 2.4, the correlations remained nonsignificant from zeros when interest scores 
were obtained from UFC or MFC measures, indicating that forced-choice measures do not seem 
to solve the problem of criterion-related validity attenuation. 
 To address the potential concern that expected job satisfaction may not be directly 
comparable to the actual satisfaction, I also calculated the congruence between baseline interest 
and the target job, and examined the correlation between that actual-fake congruence index and 
the expected satisfaction. As shown in Table 13, the aforementioned correlation is .12, which is 
not significantly different from the baseline criterion-related validity. This suggests that even if 
individuals are randomly assigned to a job and are instructed to estimate their satisfaction, 
vocational interest still demonstrates comparable level of criterion-related validity as with the 
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actual jobs. Therefore, the attenuation in criterion-related validity in the faking conditions may 
only be attributed to the distorted vocational interest scores.  
Discussion 
With the growing interest in including vocational interest assessment as part of personnel 
selection batteries inspired by the substantial criterion-related validity of interest-environment 
congruence found in recent meta-analyses (Nye et al., 2012; Van Iddekinge et al., 2011), there is 
also a pressing need for empirically investigating whether the measurement of vocational interest 
can be distorted due to intentional faking, thus leading to attenuated criterion-related validity. 
This study empirically examined the above issue, and found different patterns of score inflation 
across different vocational interest domains (i.e., matched, adjacent, alternate, and opposite), 
across different forms of measures (i.e., single-statement and forced-choice), and across different 
characteristics of FC measures (i.e., UFC and MFC, ipsative scoring and normative scoring, 
balanced and unbalanced extremity). We also found evidence supporting an attenuated level of 
criterion-related validity of interest-job fit in high-stakes situations. 
The most consistent finding of this study is that respondents always significantly inflate 
their responses to the vocational interest domain that matches the high-point code of the target 
job, despite the use of a forced-choice format and different scoring or scale assembly methods. 
Such score inflation is also significantly larger than that on any of the non-matched domains. 
This suggests that respondents tend to adopt the same strategy as in personality measures to fake 
vocational interest measures; that is, inflating the trait that is most relevant to the target job 
(Furnham, 1990; O’Neill et al., 2013). Note that in the instructions we only asked participants to 
respond in a way that made them appear to be excellent applicants for the job. Although we did 
not provide any guidance on how to “look like the best job applicant”, participants were able to 
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adopt the best strategy by proactively identifying the relevance of each item to the target job and 
inflating their responses to the domain of highest relevance to the job. 
For non-matched domains, whether or not a significant score inflation occurred depends 
on the test format, scoring method, and level of extremity balance. Single-statement and 
unidimensional FC scales exhibited very similar patterns: significant score inflation was found in 
almost all of the adjacent, alternate, and opposite dimensions, regardless of scoring methods. 
This result echoed Kirchner’s (1961b) findings in that job applicants tend to inflate a general 
interest in all domains. For balanced multidimensional scales scored in ipsative ways, a 
significant suppression effect was found in all non-matched domains, indicating an impact of 
ipsativity (Hicks, 1970). For balanced multidimensional scales scored in normative ways, though 
the suppression effect was still found in opposite domains, no significant difference was found in 
most adjacent and alternate domains between faking and honest conditions. For unbalanced 
multidimensional scales scored in normative ways, the suppression effect was reduced compared 
to balanced scales, and the inflation effect was again found in most adjacent and alternate 
domains. In general, it appears that normative scoring “corrects” for the over-suppression effect 
on non-matched domains introduced by ipsative scoring, while scales with unbalanced extremity 
“over-correct” the suppression effect by exhibiting an inflation effect on adjacent and alternate 
domains.  
Another important question posed in this study is whether forced-choice measures 
successfully reduce score inflation compared to single-statement measures. According to the 
effect sizes presented in Table 12, FC measures do not exhibit lower score inflation effects on 
the matched domain than single-statement measures, regardless of dimensionality, scoring 
method, and level of extremity balance. Based on the results of single-statement measures, we 
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can infer that job applicants are able to identify the statements that are desirable for the target 
job, and inflate their scores to a larger extent than on other dimensions. Similarly, job applicants 
may use the same strategy when responding to FC scales. They may choose the statement that 
appears more desirable for the job, which will also lead to a large score inflation on the matched 
domain. Nevertheless, score inflation on non-matched domains were generally smaller for MFC 
scales, though the magnitude varied across scoring methods and levels of extremity balance. This 
suggests that MFC scales can reduce the faking effect on non-matched domains, but not the 
matched domains.      
Finally, we found that faking reduces the criterion-related validity of vocational interest 
measures, which is consistent with the findings in personality research (Ellingson, Smith & 
Sackett, 2001; Griffith, Chmielowski, & Yoshita, 2007). Moreover, the attenuation in criterion-
related validity is consistent across different test formats (i.e., single-statement, UFC, and MFC), 
suggesting that although MFC measures generate different faked profiles from single-statement 
measures, they fail to produce a congruence with the job that better predicts job satisfaction.  
Practical Implication 
 Results from this study provide several implications for practitioners who consider using 
vocational interest measures for selection purposes. First, practitioners should be aware that job 
applicants have the motivation and ability to fake vocational interest scales. If single-statement 
measures are presented without including any faking prevention strategies, job applicants are 
likely to inflate their scores on all interest domains, with a large inflation effect on the matched 
domain. Distorted interest profiles may lead to potential consequences, such as attenuation of 
criterion-related validity. Practitioners may intend to include vocational interest measures 
because interest-job congruence was found to predict job performance (Nye et al., 2012; Van 
66 
 
Iddekinge et al., 2011). However, as revealed in this study, faked interest measures failed to 
generate an interest-job congruence that predicts job satisfaction. Therefore, if the faking issue is 
not addressed, hiring applicants based on their interest scores will not lead to a higher level of 
job satisfaction. Job applicants may also find themselves working in a job that they do not 
necessarily like, leading to a decreased level of performance and an increased level of 
withdrawal (Harrison, Newman, & Roth, 2006).  
 Second, our study results highlighted the pros and cons of using the forced-choice format 
to measure vocational interest. Contrary to the argument that the FC format can be used as a 
faking prevention strategy, this study shows that FC measures do not exhibit smaller score 
inflation effects on the matched domains than single-statement measures. Moreover, it does not 
reduce the attenuation of criterion-related validity. However, MFC scales lead to a smaller 
inflation effect (or even a suppression effect) on non-matched domains. Therefore, whether or 
not MFC scales contribute to faking reduction in vocational interest measures would depend on 
how practitioners plan to utilize the scores of vocational interest assessment. If only the scores 
from the matched domain are considered for making selection decisions, then using the MFC 
format does not seem to make a difference. If practitioners intend to consider the full profile of 
vocational interest scores, then the MFC format may demonstrate some advantage over single-
statement measures, as the former can at least eliminate inflation effect on most of the non-
matched domains.     
 Third, if using forced-choice measures of interest is desired, the current study also 
provides suggestions for practitioners on how the forced-choice measure should be constructed. 
Specifically, it should be constructed in a multidimensional approach, as unidimensional FC was 
not found to provide different faked profiles from single-statement measures. It should also be 
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scored with a normative approach, with statements balanced in extremity within each pair. Such 
a format will provide no inflation or suppression in adjacent and alternate domains. The above 
suggestions are consistent with the meta-analytic results in Study 1. Moreover, given that 
respondents consistently inflated items on target domains, practitioners may also consider 
reducing the item transparency when writing FC statements such that it would be more difficult 
for respondents to detect which domain the items were intended to measure.  
Limitations and Future Directions 
 Several limitations apply to the current study. First, although the induced faking design 
used in this study successfully eliminated potential preselection bias, it is often criticized as 
lacking of external validity (Birkeland et al., 2006) and not representing the motivation of real 
job applicants. Additionally, the target jobs included in this study were chosen to clearly 
represent the corresponding RIASEC domains, which may also make it easier for respondents to 
identify and inflate the scores on the matched domain. Therefore, results from this study can be 
interpreted as representing the upper bound of the score inflation effect that may actually occur 
in real selection assessment settings (Viswesvaran & Ones, 1999). Future research may use an 
applicant-incumbent design to examine whether the conclusions of this study hold in real 
selection situations and across different types of jobs.    
Second, due to the limitations on scale length and sample size, only three domains of the 
RIASEC were selected as the targets in this study. Although all possible relationships among the 
six domains (i.e., matched, adjacent, alternate, and opposite) can be fully represented with three 
domains, the hexagon structure of the RIASEC model may not be symmetric (Prediger, 2000). 
Furthermore, the reduced number of domains also restricted the accuracy of congruence index. 
That might explain why the correlation between the congruence index and job satisfaction was 
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found to be smaller than in previous meta-analyses. Thus, I recommend that future researchers 
consider the full profile of RIASEC to examine whether conclusions can generalize to all the six 
domains.   
 Third, both the single-statement and forced-choice scales included in this study contain 
intermediate items. Although previous research has shown that intermediate items tend to 
demonstrate satisfactory psychometric properties in vocational interest measures (Cao, 2013; 
Cao et al., 2014), it remains unclear how they might affect the response process when included in 
forced-choice measures. For multidimensional scales, intermediate pairs were also excluded 
from CTT scoring as it was not clear whether an endorsement indicates a positive or negative 
attitude. To address the potential issue associated with responding to intermediate pairs, I 
obtained the MUPP scores of multidimensional scales with only the positive pairs, and compared 
the scores across the four conditions. Results are illustrated in Figure D1 in Appendix D. In 
general, when MFC scales only contain positive pairs, they exhibited similar score inflation 
patterns as in CTT-scored MFC scales: matched domains were inflated, whereas the suppression 
effect was found in all non-matched domains.    
 Future research can also explore other outcomes associated with faking on vocational 
interest scales. For example, faking was found to alter the rank order in personality scores of job 
applicants, leading to a concern about selection fairness (Christiansen et al., 1994; Mueller-
Hanson et al., 2003). It is intriguing to examine whether the same effect will be found in 
vocational interest measures, and whether forced-choice measures may contribute to the 




CHAPTER 4: GENERAL DISCUSSION 
Results from the above two studies suggested that the forced-choice (FC) format can be 
used as a faking reduction technique in high-stakes individual differences measures, though the 
magnitude of faking reduction can be influenced by several factors. Specifically, both studies 
consistently found that FC measures are more faking resistant when constructed in a 
multidimensional approach and scored normatively. Study 1 also suggested that FC scales are 
more resistant to faking if constructed in a PICK format with statements balanced in social 
desirability. However, such a faking reduction effect is also limited in several aspects. For 
example, both studies revealed that FC measures could successfully mitigate score inflation on 
traits that are not highly relevant to the target job, but still generated significant inflation on traits 
of high relevance to the target job. Moreover, Study 2 found that faking attenuated the criterion-
related validity of interest-job fit, and the FC format did not reduce the magnitude of attenuation.  
Inconsistent results were also found between the two studies. For example, extremity 
balance was not found to be a significant moderator in Study 1, but the balanced MFC scales 
were found to be more effective in reducing faking on non-target traits than the unbalanced MFC 
scales. As discussed in Study 1, statement extremity can be balanced in different approaches, 
which may potentially affect how faking resistant the resulting FC scales are. Based on the 
results in Study 2, it seems that balancing extremity based on IRT item location parameters 
might be an effective approach for faking reduction. Furthermore, Study 1 found that the score 
inflation effect size of FC measures is smaller than that of single-statement measures, but results 
from Study 2 did not support this finding for matched domains. Given the considerable amount 
of heterogeneity of studies included in the meta-analysis, more empirical research is needed to 
investigate additional moderators than those included in Study 1 to address the inconsistency. 
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In conclusion, despite the burgeoning popularity of FC measures in personnel selection 
practices, results of this dissertation suggest that the scores of FC measures should be interpreted 
with caution. Many factors can potentially temper the fakability of FC measures, making them 
more susceptible to socially desirable responding. Even if FC measures are carefully constructed 
with faking-resistant features and properly scored with normative models, they may still generate 
inflated scores on the matched trait and lead to attenuated criterion-related validity. Nevertheless, 
results also suggest that FC measures are superior to single-statement measures in faking 
reduction when considering the relative effect size and the full trait profile. I believe that the FC 
format is a promising approach in faking reduction, while many features of the format still 
remain unknown. I expect to see more empirical research building on the results of this 
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Meta-Analytic Results of Overall Effect Sizes (Fake Good and Fake Bad). 
 N k d SDd % Var. CV10 CV90 CIL CIU t-value 
Fake bad 1046 8 -0.62 0.59 8.76 -1.37 0.13 -1.03 -0.21  
Fake good 267586 74 0.05 0.13 6.19 -0.12 0.21 0.02 0.08 3.21** 
 
Note. * p < .05; ** p <.01; 
k = total number of effect sizes included in the meta-analysis; N = total sample size across all effect sizes; d = sample size weighted 
mean effect size; SDd = sample size-weighted observed standard deviation of correlations; % Var. = percentage of variance 
attributable to statistical artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower and upper 







Meta-Analytic Results for the Forced-Choice Scale Moderators. 
 N k d SDd % Var. CV10 CV90 CIL CIU t-value 
Type of FC scales           
PICK 263096 40 0.04 0.12 4.10 -0.11 0.19 0.00 0.08  
MOLE 3852 32 0.39 0.30 27.98 0.01 0.77 0.29 0.49 6.29** 
Dimensionality           
Unidimensional 45453 17 0.13 0.10 13.05 0.01 0.26 0.09 0.18  
Multidimensional 221930 56 0.03 0.13 5.80 -0.13 0.19 0.00 0.06 -3.53** 
    Desirability balance           
    No 2243 12 0.22 0.16 44.91 0.01 0.43 0.13 0.31  
    Yes 219687 44 0.03 0.12 4.79 -0.13 0.19 -0.01 0.06 -3.81** 
        Job-related rating           
        Yes 211701 8 0.02 0.11 1.23 -0.12 0.16 -0.05 0.10  
        No 7986 36 0.18 0.30 16.17 -0.21 0.57 0.08 0.28 2.56* 
    Extremity balance           
    Yes 119891 10 0.02 0.15 1.46 -0.17 0.21 -0.07 0.11  
    No 102951 48 0.06 0.17 5.65 -0.17 0.28 0.01 0.11 0.73 
    Both desirability and extremity 
balance 119719 6 0.02 0.15 0.90 -0.17 0.20 -0.10 0.13  
    Scoring method           
    Ipsative 7874 31 0.38 0.51 5.71 -0.28 1.03 0.19 0.56 3.23a** 
    Partially ipsative 1329 18 0.74 0.29 42.88 0.38 1.11 0.61 0.88 -3.92b** 
    Normative 212984 8 0.01 0.02 24.82 -0.02 0.04 0.00 0.03 -10.82c** 
Note. * p < .05; ** p <.01; 
a(Partially ipsative – Ipsative); b(Normative – Partially ipsative); c(Normative – Ipsative); 
k = total number of effect sizes included in the meta-analysis; N = total sample size across all effect sizes; d = sample size weighted 
mean effect size; SDd = sample size-weighted observed standard deviation of correlations; % Var. = percentage of variance 
attributable to statistical artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower and upper 





Meta-Analytic Results for the Study Design Moderators. 
 N k d SDd % Var. CV10 CV90 CIL CIU t-value 
Type of design           
Applicant-incumbent 213951 15 0.01 0.05 10.18 -0.05 0.08 -0.01 0.04  
Induced faking 53635 59 0.17 0.23 7.37 -0.13 0.47 0.11 0.23 4.73** 
    Source of variance           
    Between-person 5331 22 0.27 0.24 22.67 -0.03 0.58 0.17 0.37  
    Within-person 48304 37 0.16 0.23 5.37 -0.14 0.45 0.09 0.23 -1.78 
        Order of instruction           
        Honest first 47900 34 0.16 0.23 4.94 -0.14 0.46 0.08 0.24  
        Other 404 3 0.10 0.00 484.92 0.10 0.10 0.10 0.10 -1.60 
    Faking instruction           
    Good impression 740 16 0.52 0.57 22.35 -0.20 1.25 0.24 0.80  
    Respond as applicants 53187 48 0.17 0.23 6.51 -0.12 0.46 0.10 0.23 -2.44* 
        Specific occupation           
        Yes 49597 31 0.17 0.23 4.36 -0.13 0.46 0.09 0.25  
        No 3590 17 0.16 0.10 64.37 0.03 0.29 0.12 0.21 -0.07 
Publication bias           
Published 10459 60 0.37 0.51 8.20 -0.28 1.02 0.24 0.50  
Unpublished 257127 14 0.03 0.06 6.02 -0.04 0.11 0.00 0.06 -4.97** 
Note. * p < .05; ** p <.01; 
k = total number of effect sizes included in the meta-analysis; N = total sample size across all effect sizes; d = sample size weighted 
mean effect size; SDd = sample size-weighted observed standard deviation of correlations; % Var. = percentage of variance 
attributable to statistical artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower and upper 






Meta-Analytic Results for the Personality Facets Moderators. 
 N k d SDd % Var. CV10 CV90 CIL CIU t-value 
Personality facets           
Emotional Stability 124994 32 0.00 0.09 11.41 -0.12 0.12 -0.03 0.03  
Extraversion 169069 40 0.14 0.21 1.98 -0.13 0.42 0.08 0.21  
Openness to Experience 217100 36 -0.01 0.09 7.81 -0.13 0.10 -0.04 0.01  
Agreeableness 260288 38 0.12 0.29 0.67 -0.26 0.49 0.02 0.21  
Conscientiousness 262748 53 0.16 0.29 0.96 -0.21 0.52 0.08 0.24  
Job relevance           
High 259626 33 0.09 0.14 2.54 -0.09 0.26 0.04 0.13  
Low 257758 18 -0.10 0.21 0.61 -0.37 0.17 -0.20 0.00 -3.36** 
Note. * p < .05; ** p <.01; 
k = total number of effect sizes included in the meta-analysis; N = total sample size across all effect sizes; d = sample size weighted 
mean effect size; SDd = sample size-weighted observed standard deviation of correlations; % Var. = percentage of variance 
attributable to statistical artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower and upper 




Item Content, Extremity, Intermediate Domain, and GGUM Item Parameters for Single-Statement Realistic Scale. 
Item Content Extremity Domain α δ τ 
1 I enjoy things like laying brick or tile very much. Positive  2.18 2.01 -1.48 
2 I like to repair vehicles more than most people do. Positive  2.69 0.86 -0.40 
3 I have a passion on setting up and operating machines to 
make products. 
Positive  
2.28 1.01 -0.36 
4 I am always willing to repair household appliances. Positive  2.27 1.10 -1.25 
5 I always feel excited about fixing things around the 
house. 
Positive  
2.43 1.07 -1.14 
6 I like fixing broken things when it is not complicated. Intermediate Condition 0.97 1.21 -2.78 
7 Sometimes I like to fix mechanical things for fun. Intermediate Frequency 3.26 0.98 -1.26 
8 My interest in installing flooring in houses is about 
average. 
Intermediate Average 
1.10 1.55 -1.61 
9 I would like to operate a machine on a production line, 
but I would soon get bored. 
Intermediate Transition 
0.98 1.67 -1.90 
10 I have a moderate interest in repairing and installing 
locks. 
Intermediate Average 
2.04 1.23 -0.96 
11 I don't think it interesting to operate a machine in a 
factory. 
Negative  
1.07 -1.54 -2.40 
12 I don't like building kitchen cabinets. Negative  1.73 -1.49 -1.80 






Item Content, Extremity, Intermediate Domain, and GGUM Item Parameters for Single-Statement Investigative Scale. 
Item Content Extremity Domain α δ τ 
1 I have a strong interest in reading science-related articles Positive  2.51 1.25 -1.61 
2 I always feel excited about conducting research in a lab. Positive  1.90 1.51 -1.58 
3 I think it is very fascinating to study scientific theories. Positive  3.71 1.23 -1.83 
4 I am very interested in science-related courses. Positive  3.75 1.17 -1.67 
5 I would love to have the opportunity to work on a 
scientific project. 
Positive 
 3.45 1.16 -1.78 
6 My interest in reading scientific articles is about average. Intermediate Average 
2.57 -0.17 -1.01 
7 I like to working in a lab only if it is not time consuming. Intermediate Condition 1.59 0.03 -0.47 
8 Sometimes I like to study scientific theories, but not 
always. 
Intermediate Frequency 
1.99 0.29 -1.30 
9 I find only some of the science-related courses are 
interesting. 
Intermediate Frequency 
1.47 -0.40 -1.28 
10 My interest in working on scientific projects is about 
average. 
Intermediate Average 2.48 -0.12 -1.00 
11 I don't find it interesting to read science-related articles. Negative  1.69 -2.25 -1.49 
12 I have no interest in doing research in a lab. Negative  2.39 -2.15 -1.74 
13 I hate studying a scientific theory. Negative  3.10 -2.12 -1.36 
14 I think courses on science are boring. Negative  2.70 -2.00 -1.18 






Item Content, Extremity, Intermediate Domain, and GGUM Item Parameters for Single-Statement Social Scale. 
Item Contents Extremity Domain α δ τ 
1 I like giving career advice to people. Positive  1.07 0.95 -1.31 
2 I always enjoy helping elderly people with their daily 
activities. 
Positive  
2.49 0.98 -1.03 
3 I am more interested in teaching an elementary school class 
than most other people. 
Positive 
 2.24 2.27 -1.78 
4 I would always love to help children with disabilities. Positive  3.68 1.18 -1.15 
5 I would love to have the opportunity to teach disabled people 
work and living skills. 
Positive 
 3.58 1.02 -1.00 
6 Sometimes I like to read about people who help others. Intermediate Frequency 0.85 0.93 -2.97 
7 I have a short attention span when it comes to teaching 
children. 
Intermediate Condition 
1.56 -1.00 -1.04 
8 I like to occasionally help my neighbors. Intermediate Frequency 0.82 1.81 -4.35 
9 My interest in taking care of children is about average. Intermediate Average 1.80 0.22 -0.88 
10 Although I like to volunteer in charities, I am usually not 
motivated. Intermediate 
Transition 
0.76 -0.92 -1.04 
11 I don't find teaching a high-school class attractive to me. Negative  1.26 -0.94 -1.47 
12 I have no interest in helping people with drug or alcohol 
problems. 
Negative 
 0.69 -1.53 -1.36 





Instructions for Experimental Manipulation in Study 2. 
Honest Condition 
 
Please answer the following questions as honestly as possible by choosing the response that best 
describes yourself. Your answers will remain completely confidential and anonymous. I have no way 
of connecting your answers back to you. Your answers will be used for research purposes only. The 
nature of the project requires that you answer the following questions as honestly as possible, so please 
provide as accurate answers as you can. 
Fake-R Condition 
 
Imagine that you are applying for a job as an Automotive Specialist Technician in a factory. An 
Automotive Specialist Technician typically: 
 Inspects and tests vehicles for damage and record findings; 
 Troubleshoots fuel, ignition, and emissions systems, using electronic testing equipment; 
 Tunes automobile engines to ensure proper and efficient functioning. 
Please answer the following questions in such a way as to make you look as good as possible for the 
job you want. I am not interested in what your real answers for each question would be. Instead, for 
each item, select the response that you feel will give you the highest score and make you look like the 




Imagine that you are applying for a job as a Chemist in a research institute. A Chemist typically: 
 Conducts qualitative and quantitative chemical analyses or experiments in laboratories; 
 Analyzes organic or inorganic compounds to determine chemical or physical properties; 
 Develops, improves, or customizes products, equipment, formulas, or analytical methods; 
Please answer the following questions in such a way as to make you look as good as possible for the 
job you want. I am not interested in what your real answers for each question would be. Instead, for 
each item, select the response that you feel will give you the highest score and make you look like the 




Imagine that you are applying for a job as a Social Worker in a school. A Social Worker typically: 
 Provides social services and assistance to improve the social and psychological functioning of 
children and their families; 
 Counsels parents with child rearing problems; 
 Interviews clients individually, in families, or in groups, assessing their situations, capabilities 
and problems. 
Please answer the following questions in such a way as to make you look as good as possible for the 
job you want. I am not interested in what your real answers for each question would be. Instead, for 
each item, select the response that you feel will give you the highest score and make you look like the 





Descriptive Statistics and Correlations of Baseline Interest Measures. 
  M SD 1 2 3 4 5 6 
1 Realistic 1.96 0.67 (.87)      
2 Investigative 2.71 0.78 .33 (.90)     
3 Artistic 2.58 0.67 .11 .29 (.81)    
4 Social 2.70 0.65 .07 .24 .26 (.82)   
5 Enterprising 2.18 0.64 .26 .10 .18 .42 (.82)  
6 Conventional 2.40 0.75 .35 .10 -.06 .23 .48 (.90) 
Note. N = 1,559; Numbers in parentheses indicate reliability (i.e. Cronbach’s α); All correlations 





GGUM Model Fit Indices (Adjusted χ2/df) for Single-Statement Scales in the Honest Condition. 
  Singlets Doublets Triplets 
Realistic M 0.00 1.70 2.20 
 SD 0.00 6.38 4.53 
Investigative M 0.12 3.66 4.25 
 SD 0.31 8.70 6.19 
Social M 0.00 1.44 1.95 






Summary of Score Inflation Effect Sizes. 
  Honest (N = 412) Fake-R (N = 386) Fake-I (N = 375) Fake-S (N = 386) 
  M SD M SD ES M SD ES M SD ES 
SS-CTT 
R 2.17 0.62 3.42 0.47 2.26 2.62 0.61 0.73 2.26 0.57 0.14 
I 2.81 0.75 3.19 0.60 0.56 3.83 0.39 1.69 3.04 0.59 0.34 
S 2.35 0.65 2.60 0.63 0.38 2.64 0.57 0.47 3.64 0.51 2.19 
SS-GGUM 
R -0.01 0.94 0.86 0.31 1.23 0.32 0.71 0.40 -0.14 0.85 -0.14 
I 0.01 1.01 0.52 0.91 0.54 1.24 0.64 1.44 0.40 0.98 0.39 
S 0.00 0.93 0.24 0.89 0.26 0.30 0.91 0.33 1.13 0.47 1.52 
UFC-CTT 
R 5.17 3.18 9.81 1.78 1.78 8.20 2.80 1.01 6.56 3.10 0.44 
I 7.83 3.80 9.89 2.89 0.61 11.23 1.57 1.15 9.24 3.13 0.40 
S 6.08 3.17 7.72 3.12 0.52 8.20 2.92 0.69 10.64 1.98 1.71 
UFC-ZG 
R 0.00 0.98 0.92 0.55 1.14 0.56 0.81 0.62 0.33 0.96 0.34 
I 0.33 1.18 0.94 0.89 0.58 1.37 0.52 1.12 0.91 1.02 0.52 
S 0.13 0.93 0.68 0.91 0.60 0.76 0.85 0.70 1.38 0.55 1.62 
MFC-CTT 
R 2.01 3.43 6.68 2.38 1.57 0.53 2.06 -0.52 -1.73 2.50 -1.24 
I 4.94 3.83 3.87 2.29 -0.34 9.02 2.01 1.32 2.35 2.20 -0.82 
S 1.99 3.80 -1.56 2.51 -1.10 -0.55 2.19 -0.81 8.34 2.44 1.98 
bMFC-MUPP 
R 0.05 0.76 0.58 0.40 0.87 0.39 0.44 0.55 -0.22 0.55 -0.40 
I -0.35 0.84 -0.37 0.46 -0.03 0.79 0.71 1.46 -0.44 0.37 -0.15 
S -0.22 0.84 -0.60 0.64 -0.51 -0.25 0.59 -0.05 1.05 0.65 1.68 
unMFC-MUPP 
R 0.27 0.66 0.87 0.26 1.17 0.53 0.37 0.47 0.29 0.48 0.03 
I -0.05 0.84 0.25 0.69 0.39 1.09 0.57 1.58 0.00 0.66 0.07 
S 0.10 0.79 -0.08 0.62 -0.26 0.29 0.55 0.27 1.01 0.34 1.47 
Note. ES = Effect Size (Faking – Honest); SS = Single-Statement; CTT = Classical Test Theory; GGUM = Generalized Graded 
Unfolding Model; UFC = Unidimensional Forced-Choice; ZG = Zinnes and Griggs model; MFC = Multidimensional Forced-Choice; 
bMFC = Balanced Multidimensional Forced-Choice; unMFC = Unbalanced Multidimensional Forced-Choice; MUPP = Multi-




Correlations of Congruence Indices and Job Satisfaction. 
  1 2 3 4 5 6 
1 CI (actual-actual)       
2 CI (actual-fake) -.02      
3 CI-GGUM (fake-fake) .06 .09     
4 CI-UFC (fake-fake) .12 .08 .35    
5 CI-MFC (fake-fake) .07 .05 .41 .34   
6 Actual job satisfaction .13 -.02 .01 -.01 -.03  
7 Expected job satisfaction -.03 .12 .03 -.03 .02 .08 
Note. N = 872. Absolute values above .07 are significant at .05 level. 
CI = Congruence Index; GGUM = Generalized Graded Unfolding Model; UFC = 



















Figure 3. A demonstration of a forced-choice vocational interest item. 
  
I think it is very fascinating 
to study scientific theories. 
I always enjoy helping elderly 
people with their daily activities. 
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APPENDIX A: CODING SHEET OF PRIMARY STUDIES 
Table A1. (Cont.) 























Between Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.29 167 




Within Respond as 
applicants 
MOLE Multidimensional General Yes Ipsative 0.32 212 








No Ipsative 0.43 350 
Heggestad, Morrison, 
Reeve & McCloy, 2006 
Induced 
faking 
Between Respond as 
applicants 
MOLE Multidimensional General Yes Ipsative 0.44 575 




Between Respond as 
applicants 
PICK Multidimensional General No Ipsative 1.10 107 




Between Respond as 
applicants 
PICK Multidimensional General No Ipsative 0.87 113 




Between Respond as 
applicants 
PICK Multidimensional General No Ipsative 0.65 100 




Between Respond as 
applicants 
PICK Multidimensional General No Ipsative 0.63 104 




Between Respond as 
applicants 
MOLE Multidimensional General No Ipsative 0.09 294 




Within Both PICK Unidimensional N/A N/A N/A 0.11 88 




Between Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.97 61 




Between Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.96 90 
Rusmore, 1956 Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.19 162 
Braun, 1962 Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
1.25 38 
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Kirchner, 1962a (1) Applicant-
incumbent 
N/A N/A PICK Multidimensional General No Ipsative 0.02 166 
Kirchner, 1962a (2) Applicant-
incumbent 
N/A N/A PICK Multidimensional General No Ipsative -0.03 115 
Anderson, Sison & 
Wester, 1984 (1) 
Induced 
faking 
Between Respond as 
applicants 
PICK Unidimensional N/A N/A N/A -0.26 18 
Anderson, Sison & 
Wester, 1984 (2) 
Induced 
faking 
Between Respond as 
applicants 
PICK Unidimensional N/A N/A N/A -0.42 18 
Schwab (1) Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.63 22 
Schwab (2) Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
1.33 40 




Between Respond as 
applicants 
PICK Multidimensional No No Ipsative 0.13 507 




Between Respond as 
applicants 
PICK Multidimensional No No Ipsative 0.18 264 




Between Respond as 
applicants 
PICK Multidimensional No No Ipsative 0.26 361 




N/A N/A MOLE Multidimensional General No Ipsative 0.28 242 




N/A N/A MOLE Multidimensional General No Ipsative 0.24 209 
Dunnette, McCartney, 




Within Respond as 
applicants 
MOLE Multidimensional General No Ipsative 0.07 124 
Dunnette, McCartney, 




N/A N/A MOLE Multidimensional General No Ipsative 0.01 126 
Dunnette, McCartney, 




N/A N/A MOLE Multidimensional General No Ipsative -0.07 113 
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N/A N/A MOLE Multidimensional General No Ipsative -0.06 166 




Within Both MOLE Multidimensional No No Ipsative 0.79 82 




Within Both MOLE Multidimensional No No Ipsative 0.38 74 




Within Respond as 
applicants 
MOLE Multidimensional No No Ipsative 0.10 136 
Braun, 1963a Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Ipsative 0.00 52 
Hedberg, 1962 Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Ipsative 0.00 118 
Norman, 1963 (1) Induced 
faking 




Both Ipsative 2.96 456 
Norman, 1963 (2) Induced 
faking 




Both Ipsative 2.84 456 




MOLE Multidimensional General No Partially 
ipsative 
1.31 24 




MOLE Multidimensional General No Partially 
ipsative 
1.35 52 




MOLE Multidimensional General No Partially 
ipsative 
1.02 62 
Braun, 1965 (4) Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
1.34 88 
Braun, 1963b (1) Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
1.31 48 
Braun, 1963b (2) Induced 
faking 
Within Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
1.07 50 
Christiansen, 1997 Induced 
faking 




Yes Ipsative 0.41 400 




PICK Multidimensional General No Ipsative -0.04 38 
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Table A1. (Cont.) 


















Drasgow et al., 2012 Applicant-
incumbent 
N/A N/A PICK Multidimensional Job-
specific 
Yes Normative 0.00 117620 
Griffith, Peterson, 




Within Respond as 
applicants 
PICK Unidimensional N/A N/A N/A 0.13 42500 
Hirsh & Peterson, 2008 Induced 
faking 




N/A N/A N/A N/A -0.03 203 
Mudd, 2005 Applicant-
incumbent 
N/A N/A PICK Unidimensional N/A N/A N/A 1.42 120 
Shipley, Gray & 
Newbert, 1946 (1) 
Applicant-
incumbent 
N/A N/A PICK Unidimensional N/A N/A N/A 0.69 784 
Shipley, Gray & 
Newbert, 1946 (2) 
Applicant-
incumbent 
N/A N/A PICK Unidimensional N/A N/A N/A -0.11 815 




Within Respond as 
applicants 
PICK Unidimensional N/A N/A N/A -0.01 148 




Between Respond as 
applicants 
PICK Unidimensional N/A N/A N/A -0.11 110 




N/A N/A PICK Unidimensional N/A N/A N/A -0.44 110 






PICK Unidimensional N/A N/A N/A -1.32 22 






PICK Unidimensional N/A N/A N/A -0.68 40 






PICK Unidimensional N/A N/A N/A -0.51 38 
Fluckinger, 2011 Induced 
faking 
Between Respond as 
applicants 
RANK Multidimensional No No Ipsative -0.04 435 
Mahar et al., 2006 (1) Induced 
faking 
Within Respond as 
applicants 
PICK Unidimensional N/A N/A N/A -0.08 50 
Mahar et al., 2006 (2) Induced 
faking 
Within both PICK Unidimensional N/A N/A N/A -0.02 24 
Mahar et al., 2006 (3) Induced 
faking 
Within both PICK Unidimensional N/A N/A N/A -0.02 24 
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MOLE Multidimensional No Yes Partially 
ipsative 
0.68 30 






MOLE Multidimensional No Yes Partially 
ipsative 
0.63 42 






MOLE Multidimensional No Yes Partially 
ipsative 
0.60 34 






MOLE Multidimensional No Yes Partially 
ipsative 
0.90 66 
Guan, 2015 Induced 
faking 
Within Respond as 
applicants 
PICK Multidimensional General No Normative -0.10 2260 
Haaland, 2000 Induced 
faking 
Between Respond as 
applicants 
PICK Unidimensional N/A N/A N/A 0.08 544 
Larson, Lewis, O'Neill, 
& Carswell, 2013 
Induced 
faking 
Between Respond as 
applicants 
MOLE Multidimensional General No Partially 
ipsative 
0.68 253 
Boyce, Conway, & 
Caputo, 2015 (1) 
Induced 
faking 




No Normative 0.16 176 
Boyce, Conway, & 
Caputo, 2015 (2) 
Induced 
faking 
Within Respond as 
applicants 
PICK Multidimensional General No Normative 0.33 216 
Boyce, Conway, & 
Caputo, 2015 (3) 
Induced 
faking 
Within Respond as 
applicants 
PICK Multidimensional No No Normative 0.37 212 
Boyce, Conway, & 
Caputo, 2015 (4) 
Applicant-
incumbent 
N/A N/A PICK Multidimensional Job-
specific 
No Normative 0.03 86974 
Boyce, Conway, & 
Caputo, 2015 (5) 
Applicant-
incumbent 
N/A N/A PICK Multidimensional Job-
specific 
No Normative -0.01 5269 




Between Respond as 
applicants 
PICK Multidimensional General No Ipsative & 
Normative 
0.00 257 
Note. PICK = pick one format; MOLE = “most like me/ least like me” format; RANK = ranking format; SD = social desirability.  
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APPENDIX B: SUPPLEMENTARY RESULTS FOR STUDY 1 
 
Table B1. (Cont.) 
Meta-Analytic Results for the Forced-Choice Scale Moderators at Facet-Level. 
 N k d SDd % Var. CV10 CV90 CIL CIU 
Type of FC scales          
PICK          
Emotional Stability 121857 12 0.00 0.06 10.76 -0.08 0.07 -0.04 0.03 
Extraversion 165509 17 0.14 0.21 0.88 -0.13 0.41 0.04 0.24 
Openness to 
Experience 214638 21 -0.02 0.08 5.60 -0.12 0.09 -0.05 0.02 
Agreeableness 164943 17 0.18 0.35 0.33 -0.27 0.62 0.01 0.34 
Conscientiousness 166265 24 0.19 0.34 0.49 -0.24 0.63 0.06 0.33 
MOLE          
Emotional Stability 2499 18 0.30 0.43 13.34 -0.26 0.85 0.10 0.50 
Extraversion 2922 21 0.35 0.18 46.81 0.12 0.58 0.27 0.43 
Openness to 
Experience 1824 13 0.30 0.25 31.68 -0.02 0.61 0.16 0.43 
Agreeableness 2252 19 0.14 0.44 14.69 -0.43 0.70 -0.06 0.34 
Conscientiousness 3390 27 0.57 0.49 12.33 -0.06 1.20 0.39 0.76 
Dimensionality          
Unidimensional          
Emotional Stability 692 2 0.25 0.03 1320.91 0.21 0.29 0.21 0.29 
Extraversion 42834 6 0.50 0.03 38.93 0.46 0.53 0.47 0.52 
Openness to 
Experience 382 9 -0.75 0.53 27.41 -1.43 -0.06 -1.09 -0.40 
Agreeableness 42774 7 0.82 0.13 4.43 0.66 0.98 0.73 0.92 
Conscientiousness 42834 7 0.80 0.05 20.29 0.74 0.87 0.76 0.84 
Multidimensional          
Emotional Stability 124099 29 0.00 0.09 10.14 -0.12 0.11 -0.03 0.03 
Extraversion 126032 33 0.03 0.10 10.00 -0.10 0.15 -0.01 0.06 
Openness to 
Experience 216427 25 -0.01 0.08 6.62 -0.11 0.09 -0.04 0.02 
Agreeableness 216855 31 -0.01 0.05 16.83 -0.08 0.06 -0.03 0.01 
Conscientiousness 219167 45 0.04 0.13 4.69 -0.12 0.21 0.00 0.08 
Desirability balance          
No          
Emotional Stability 819 6 0.29 0.42 14.15 -0.25 0.84 -0.04 0.63 
Extraversion 819 6 0.20 0.26 30.50 -0.13 0.53 0.00 0.41 
Openness to 
Experience 647 2 0.02 0.04 922.51 -0.03 0.06 -0.03 0.07 
Agreeableness 607 6 0.06 0.07 88.05 -0.03 0.15 0.00 0.12 
Conscientiousness 819 6 0.35 0.41 15.12 -0.17 0.87 0.02 0.68 




Table B1. (Cont.) 
Meta-Analytic Results for the Forced-Choice Scale Moderators at Facet-Level. 
 N k d SDd % Var. CV10 CV90 CIL CIU 
Emotional Stability 123280 23 0.00 0.08 10.10 -0.11 0.10 -0.04 0.03 
Extraversion 125213 27 0.03 0.09 8.87 -0.09 0.14 -0.01 0.06 
Openness to 
Experience 215780 23 -0.01 0.08 6.10 -0.12 0.09 -0.05 0.02 
Agreeableness 215820 24 -0.01 0.05 15.10 -0.07 0.05 -0.03 0.01 
Conscientiousness 218348 39 0.04 0.12 4.32 -0.12 0.20 0.00 0.08 
Job-related rating          
Yes          
Emotional 
Stability 117900 3 -0.01 0.02 17.04 -0.04 0.02 -0.04 0.01 
Extraversion 118546 4 0.02 0.03 11.58 -0.02 0.06 -0.01 0.05 
Openness to 
Experience 210039 4 -0.02 0.05 3.05 -0.08 0.04 -0.07 0.03 
Agreeableness 210039 4 -0.01 0.01 24.95 -0.03 0.01 -0.02 0.00 
Conscientiousness 210893 7 0.04 0.06 3.27 -0.04 0.12 -0.01 0.08 
No          
Emotional 
Stability 5164 19 0.19 0.31 13.18 -0.20 0.59 0.05 0.33 
Extraversion 6451 22 0.07 0.38 8.50 -0.42 0.55 -0.09 0.23 
Openness to 
Experience 5525 18 0.33 0.22 21.43 0.05 0.62 0.23 0.44 
Agreeableness 5781 20 -0.01 0.29 14.05 -0.38 0.36 -0.14 0.12 
Conscientiousness 7239 31 0.15 0.59 4.70 -0.59 0.90 -0.05 0.36 
Extremity balance          
Yes          
Emotional Stability 118367 6 -0.01 0.05 6.20 -0.08 0.06 -0.05 0.04 
Extraversion 118767 7 0.02 0.03 16.24 -0.02 0.07 0.00 0.05 
Openness to 
Experience 118195 2 0.00 0.00 82.63 0.00 0.01 0.00 0.01 
Agreeableness 118367 6 -0.02 0.01 65.58 -0.04 -0.01 -0.03 -0.02 
Conscientiousness 118979 8 0.01 0.08 3.59 -0.10 0.12 -0.05 0.07 
No          
Emotional Stability 5732 23 0.17 0.29 15.55 -0.21 0.54 0.05 0.29 
Extraversion 7265 26 0.08 0.37 9.27 -0.39 0.56 -0.06 0.23 
Openness to 
Experience 98232 23 -0.03 0.12 6.37 -0.18 0.12 -0.08 0.02 
Agreeableness 98488 25 0.01 0.07 15.50 -0.09 0.10 -0.02 0.04 
Conscientiousness 100188 37 0.08 0.16 5.56 -0.12 0.28 0.03 0.13 
Scoring method          
Ipsative          
Emotional Stability 2965 14 0.19 0.37 11.93 -0.28 0.67 0.00 0.39 
Extraversion 4645 17 0.31 0.20 26.71 0.05 0.57 0.21 0.41 
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Table B1. (Cont.) 
Meta-Analytic Results for the Forced-Choice Scale Moderators at Facet-Level. 
 N k d SDd % Var. CV10 CV90 CIL CIU 
Openness to 
Experience 3274 11 0.14 0.13 42.57 -0.03 0.31 0.06 0.22 
Agreeableness 3444 13 -0.10 0.18 32.14 -0.33 0.12 -0.20 -0.01 
Conscientiousness 5111 20 0.38 0.36 11.10 -0.07 0.84 0.23 0.54 
Partially ipsative          
Emotional Stability 650 10 0.74 0.37 33.35 0.26 1.22 0.51 0.97 
Extraversion 903 11 0.42 0.22 108.95 0.14 0.70 0.29 0.55 
Openness to 
Experience 426 7 0.64 0.34 37.91 0.20 1.08 0.39 0.89 
Agreeableness 684 11 0.70 0.35 36.83 0.25 1.15 0.50 0.91 
Conscientiousness 1329 18 0.86 0.37 31.47 0.38 1.33 0.69 1.03 
Normative          
Emotional Stability 120741 6 -0.01 0.03 15.40 -0.05 0.03 -0.03 0.02 
Extraversion 120484 5 0.01 0.06 3.86 -0.07 0.09 -0.04 0.07 
Openness to 
Experience 212727 7 -0.02 0.07 2.55 -0.11 0.07 -0.07 0.04 
Agreeableness 212727 7 -0.01 0.02 20.07 -0.04 0.02 -0.03 0.01 
Conscientiousness 212727 7 0.03 0.09 1.70 -0.08 0.14 -0.03 0.09 
Note. k = total number of effect sizes included in the meta-analysis; N = total sample size across 
all effect sizes; d = sample size weighted mean effect size; SDd = sample size-weighted observed 
standard deviation of correlations; % Var. = percentage of variance attributable to statistical 
artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower 
















Table B2. (Cont.) 
Meta-Analytic Results for the Study Design Moderators at Facet-Level. 
 
N k d SDd % Var. CV10 CV90 CIL CIU 
Type of design          
Applicant-incumbent          
Emotional Stability 118476 6 -0.01 0.02 26.85 -0.04 0.02 -0.03 0.01 
Extraversion 119879 9 0.02 0.04 13.83 -0.03 0.08 0.00 0.05 
Openness to Experience 211671 9 -0.02 0.05 6.04 -0.09 0.04 -0.05 0.01 
Agreeableness 211671 9 -0.01 0.02 29.37 -0.04 0.01 -0.02 0.00 
Conscientiousness 212122 11 0.04 0.07 4.35 -0.05 0.12 0.00 0.08 
Induced faking          
Emotional Stability 6518 26 0.27 0.29 15.57 -0.11 0.65 0.16 0.38 
Extraversion 49190 31 0.44 0.22 5.29 0.16 0.71 0.36 0.51 
Openness to Experience 5429 27 0.23 0.39 11.39 -0.28 0.73 0.08 0.37 
Agreeableness 48013 29 0.72 0.33 2.38 0.30 1.14 0.60 0.84 
Conscientiousness 50022 42 0.71 0.36 2.83 0.25 1.16 0.60 0.81 
Source of variance          
Between-person          
Emotional Stability 2822 11 0.34 0.28 16.41 -0.02 0.71 0.18 0.51 
Extraversion 2600 8 0.28 0.22 20.67 0.00 0.55 0.13 0.43 
Openness to Experience 1771 8 0.09 0.21 29.29 -0.17 0.36 -0.05 0.24 
Agreeableness 2365 7 0.02 0.43 5.87 -0.53 0.57 -0.30 0.34 
Conscientiousness 3796 15 0.54 0.37 10.71 0.07 1.02 0.35 0.73 
Within-person          
Emotional Stability 3696 15 0.21 0.29 16.01 -0.16 0.59 0.07 0.36 
Extraversion 46590 23 0.44 0.21 4.34 0.17 0.72 0.36 0.53 
Openness to Experience 3658 19 0.29 0.45 9.47 -0.28 0.86 0.09 0.49 
Agreeableness 45648 22 0.76 0.27 2.98 0.42 1.10 0.65 0.87 
Conscientiousness 46226 27 0.72 0.35 2.05 0.27 1.17 0.59 0.85 
Faking instruction          
Good impression          
Emotional Stability 310 7 1.02 0.06 97.16 0.95 1.09 0.98 1.06 
Extraversion 484 11 0.59 0.12 87.04 0.44 0.75 0.52 0.66 
Openness to Experience 274 7 -0.64 0.48 33.04 -1.26 -0.03 -1.00 -0.29 
Agreeableness 346 8 0.21 0.22 192.87 -0.08 0.49 0.05 0.36 
Conscientiousness 484 11 0.88 0.29 55.86 0.50 1.25 0.70 1.05 
Fake as applicants          
Emotional Stability 6208 19 0.24 0.26 14.99 -0.10 0.57 0.12 0.35 
Extraversion 48842 23 0.43 0.22 3.99 0.16 0.71 0.35 0.52 
Openness to Experience 5291 23 0.24 0.39 10.06 -0.26 0.75 0.08 0.41 
Agreeableness 48407 24 0.71 0.34 1.87 0.28 1.15 0.58 0.85 
Conscientiousness 50278 34 0.70 0.36 2.27 0.24 1.16 0.58 0.82 




Table B2. (Cont.) 
Meta-Analytic Results for the Study Design Moderators at Facet-Level. 
 
N k d SDd % Var. CV10 CV90 CIL CIU 
Yes          
Emotional Stability 4685 14 0.22 0.26 14.64 -0.11 0.56 0.08 0.36 
Extraversion 47201 17 0.45 0.21 3.37 0.18 0.71 0.35 0.55 
Openness to 
Experience 3727 16 0.35 0.43 8.54 -0.20 0.90 0.14 0.56 
Agreeableness 47076 20 0.74 0.31 1.99 0.35 1.13 0.61 0.87 
Conscientiousness 48376 27 0.71 0.35 1.97 0.26 1.16 0.58 0.84 
No          
Emotional Stability 1523 5 0.28 0.26 16.61 -0.05 0.61 0.06 0.51 
Extraversion 1641 6 0.07 0.16 36.99 -0.13 0.27 -0.05 0.20 
Openness to 
Experience 1564 7 0.01 0.14 48.77 -0.17 0.18 -0.09 0.11 
Agreeableness 1331 4 -0.09 0.27 13.55 -0.45 0.26 -0.36 0.17 
Conscientiousness 1902 7 0.48 0.44 7.37 -0.08 1.04 0.16 0.80 
Note. k = total number of effect sizes included in the meta-analysis; N = total sample size across 
all effect sizes; d = sample size weighted mean effect size; SDd = sample size-weighted observed 
standard deviation of correlations; % Var. = percentage of variance attributable to statistical 
artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower 






Meta-Analytic Results without Three Large Samples. 
Note. k = total number of effect sizes included in the meta-analysis; N = total sample size across 
all effect sizes; d = sample size weighted mean effect size; SDd = sample size-weighted observed 
standard deviation of correlations; % Var. = percentage of variance attributable to statistical 
artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower 




N k d SDd % Var. CV10 CV90 CIL CIU 
Fake good 20492 71 0.21 0.41 7.57 -0.32 0.73 0.11 0.30 
Type of design          
Applicant-incumbent 9357 13 0.06 0.22 10.02 -0.22 0.35 -0.06 0.19 
Induced faking 11135 58 0.33 0.50 7.81 -0.31 0.96 0.20 0.45 
Source of variance          
Between-person 5331 22 0.27 0.24 22.67 -0.03 0.58 0.17 0.37 
Within-person 5804 36 0.38 0.65 5.56 -0.46 1.22 0.16 0.59 
Faking instruction          
Good impression 740 16 0.52 0.57 22.35 -0.20 1.25 0.24 0.80 
Fake as applicants 10709 47 0.31 0.49 6.83 -0.31 0.94 0.17 0.45 
Type of FC scales          
PICK 16002 37 0.17 0.43 4.74 -0.38 0.72 0.03 0.31 
MOLE 3852 32 0.39 0.30 27.98 0.01 0.77 0.29 0.49 
Dimensionality          
Unidimensional 45453 17 0.13 0.10 13.05 0.01 0.26 0.09 0.18 
Multidimensional 17336 54 0.22 0.41 6.71 -0.31 0.75 0.11 0.33 
Desirability 
balance          
No 2243 12 0.22 0.16 44.91 0.01 0.43 0.13 0.31 
Yes 15093 42 0.22 0.44 5.40 -0.35 0.78 0.08 0.35 
Job-related 
rating          
Yes 7107 6 0.25 0.55 1.08 -0.45 0.96 -0.19 0.70 
No 7986 36 0.18 0.30 16.17 -0.21 0.57 0.08 0.28 
Extremity balance          
Yes 2271 9 1.04 0.85 2.69 -0.04 2.12 0.49 1.59 
No 15977 47 0.20 0.42 6.12 -0.34 0.74 0.08 0.32 
Scoring method          
Ipsative 7874 31 0.38 0.51 5.71 -0.28 1.03 0.19 0.56 
Partially ipsative 1329 18 0.74 0.29 42.88 0.38 1.11 0.61 0.88 




Meta-Analytic Results Separated by Types of Design. 
 
N k d SDd % Var. CV10 CV90 CIL CIU 
Type of FC scales          
PICK          
Induced faking 50001 30 0.16 0.22 4.67 -0.13 0.44 0.08 0.23 
Applicant-incumbent 213095 10 0.01 0.05 7.13 -0.05 0.08 -0.02 0.04 
MOLE          
Induced faking 2996 27 0.47 0.30 29.57 0.09 0.85 0.36 0.58 
Applicant-incumbent 856 5 0.12 0.15 102.19 -0.08 0.31 -0.02 0.25 
Dimensionality          
Unidimensional          
Induced faking 43624 13 0.13 0.03 55.31 0.09 0.17 0.11 0.14 
Applicant-incumbent 1829 4 0.28 0.46 4.04 -0.30 0.87 -0.16 0.73 
Multidimensional          
Induced faking 9808 45 0.38 0.52 6.55 -0.28 1.04 0.23 0.53 
Applicant-incumbent 212122 11 0.01 0.01 55.83 0.00 0.03 0.01 0.02 
Job-related desirability 
balance          
Yes          
Induced faking 1838 5 1.16 0.97 1.48 -0.09 2.40 0.30 2.01 
Applicant-incumbent 209863 3 0.01 0.01 24.48 0.00 0.03 0.00 0.03 
No          
Induced faking 5727 28 0.23 0.35 13.53 -0.22 0.68 0.10 0.36 
Applicant-incumbent 2259 8 0.06 0.10 132.91 -0.07 0.20 -0.01 0.13 
Scoring method          
Ipsative          
Induced faking 5358 22 0.53 0.59 4.68 -0.23 1.29 0.29 0.78 
Applicant-incumbent 2259 8 0.06 0.10 132.91 -0.07 0.20 -0.01 0.13 
Normative          
Induced faking 2864 4 -0.02 0.15 20.62 -0.20 0.17 -0.16 0.13 
Applicant-incumbent 209863 3 0.01 0.01 24.48 0.00 0.03 0.00 0.03 
Note. k = total number of effect sizes included in the meta-analysis; N = total sample size across 
all effect sizes; d = sample size weighted mean effect size; SDd = sample size-weighted observed 
standard deviation of correlations; % Var. = percentage of variance attributable to statistical 
artifacts; CV10 and CV90 = 10% and 90% credibility values, respectively; CIL and CIU = lower 







APPENDIX C: FORCED-CHOICE ITEM PAIRS CONSTRUCTED IN STUDY 2 
 
Table C1. (Cont.) 
Item of the Unidimensional Forced-Choice Scale. 
Item Domain Extremity 
I am always willing to repair household appliances. Realistic Positive 
I don't think it interesting to operate a machine in a factory. Realistic Negative 
I have a passion on setting up and operating machines to 
make products. 
Realistic Positive 
I don't like building kitchen cabinets. Realistic Negative 
I always feel excited about fixing things around the house. Realistic Positive 
I have no interest in building a brick walkway. Realistic Negative 
I enjoy things like laying brick or tile very much. Realistic Positive 
I don't like building kitchen cabinets. Realistic Negative 
Sometimes I like to fix mechanical things for fun. Realistic Intermediate 
I have no interest in building a brick walkway. Realistic Negative 
I have a moderate interest in repairing and installing locks. Realistic Intermediate 
I don't like building kitchen cabinets. Realistic Negative 
My interest in installing flooring in houses is about average. Realistic Intermediate 
I don't think it interesting to operate a machine in a factory. Realistic Negative 
I like fixing broken things when it is not complicated. Realistic Intermediate 
I don't think it interesting to operate a machine in a factory. Realistic Negative 
I always feel excited about fixing things around the house. Realistic Positive 
I would like to operate a machine on a production line, but I 
would soon get bored. 
Realistic Intermediate 
I have a passion on setting up and operating machines to 
make products. 
Realistic Positive 
I like fixing broken things when it is not complicated. Realistic Intermediate 
I like to repair vehicles more than most people do. Realistic Positive 
My interest in installing flooring in houses is about average. Realistic Intermediate 
I enjoy things like laying brick or tile very much. Realistic Positive 
Sometimes I like to fix mechanical things for fun. Realistic Intermediate 
I have a strong interest in reading science-related articles Investigative Positive 
I dislike working on any scientific project. Investigative Negative 
I always feel excited about conducting research in a lab. Investigative Positive 
I think courses on science are boring. Investigative Negative 




Table C1. (Cont.) 
Item of the Unidimensional Forced-Choice Scale. 
Item Domain Extremity 
I have no interest in doing research in a lab. Investigative Negative 
I would love to have the opportunity to work on a scientific 
project. 
Investigative Positive 
I don't find it interesting to read science-related articles. Investigative Negative 
My interest in reading scientific articles is about average. Investigative Intermediate 
I dislike working on any scientific project. Investigative Negative 
l like to working in a lab only if it is not time consuming. Investigative Intermediate 
I hate studying a scientific theory. Investigative Negative 
I find only some of the science-related courses are 
interesting. 
Investigative Intermediate 
I have no interest in doing research in a lab. Investigative Negative 
Sometimes I like to study scientific theories, but not always. Investigative Intermediate 
I don't find it interesting to read science-related articles. Investigative Negative 
I think it is very fascinating to study scientific theories. Investigative Positive 
l like to working in a lab only if it is not time consuming. Investigative Intermediate 
I am very interested in science-related courses. Investigative Positive 
Sometimes I like to study scientific theories, but not always. Investigative Intermediate 
I have a strong interest in reading science-related articles Investigative Positive 
My interest in working on scientific projects is about 
average. 
Investigative Intermediate 
I always feel excited about conducting research in a lab. Investigative Positive 
I find only some of the science-related courses are 
interesting. 
Investigative Intermediate 
I like giving career advice to people. Social Positive 
I don't find teaching a high-school class attractive to me. Social Negative 
I always enjoy helping elderly people with their daily 
activities. 
Social Positive 
I don't like supervising the activities of children at a camp. Social Negative 
I would always love to help children with disabilities. Social Positive 
I don't find teaching a high-school class attractive to me. Social Negative 
I would love to have the opportunity to teach disabled 
people work and living skills. 
Social Positive 
I have no interest in helping people with drug or alcohol 
problems. 
Social Negative 
Sometimes I like to read about people who help others. Social Intermediate 
I don't like supervising the activities of children at a camp. Social Negative 
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Table C1. (Cont.) 
Item of the Unidimensional Forced-Choice Scale. 
Item Domain Extremity 
I like to occasionally help my neighbors. Social Intermediate 
I don't find teaching a high-school class attractive to me. Social Negative 
My interest in taking care of children is about average. Social Intermediate 
I have no interest in helping people with drug or alcohol 
problems. 
Social Negative 
Although I like to volunteer in charities, I am usually not 
motivated. 
Social Intermediate 
I have no interest in helping people with drug or alcohol 
problems. 
Social Negative 
I always enjoy helping elderly people with their daily 
activities. 
Social Positive 
I have a short attention span when it comes to teaching 
children. 
Social Intermediate 
I am more interested in teaching an elementary school class 
than most other people. 
Social Positive 
I like to occasionally help my neighbors. Social Intermediate 
I would always love to help children with disabilities. Social Positive 
Although I like to volunteer in charities, I am usually not 
motivated. 
Social Intermediate 
I like giving career advice to people. Social Positive 






Table C2. (Cont.) 
Items of the Multidimensional Forced-Choice Scale. 
Contents Domain Extremity 
I have a passion on setting up and operating machines to 
make products. 
Realistic Positive 
I always feel excited about conducting research in a lab. Investigative Positive 
I always feel excited about fixing things around the house. Realistic Positive 
I think it is very fascinating to study scientific theories. Investigative Positive 
I am always willing to repair household appliances. Realistic Positive 
I have a strong interest in reading science-related articles Investigative Positive 
I like to repair vehicles more than most people do. Realistic Positive 
I am very interested in science-related courses. Investigative Positive 
I enjoy things like laying brick or tile very much. Realistic Positive 
I would love to have the opportunity to work on a scientific 
project. 
Investigative Positive 
Sometimes I like to fix mechanical things for fun. Realistic Intermediate 
l like to working in a lab only if it is not time consuming. Investigative Intermediate 
I like fixing broken things when it is not complicated. Realistic Intermediate 
Sometimes I like to study scientific theories, but not always. Investigative Intermediate 
My interest in installing flooring in houses is about average. Realistic Intermediate 
I find only some of the science-related courses are 
interesting. 
Investigative Intermediate 
I don't think it interesting to operate a machine in a factory. Realistic Negative 
I think courses on science are boring. Investigative Negative 
I have no interest in building a brick walkway. Realistic Negative 
I don't find it interesting to read science-related articles. Investigative Negative 
I enjoy things like laying brick or tile very much. Realistic Positive 
My interest in reading scientific articles is about average. Investigative Intermediate 
I like to repair vehicles more than most people do. Realistic Positive 
My interest in working on scientific projects is about 
average. 
Investigative Intermediate 
I would like to operate a machine on a production line, but I 
would soon get bored. 
Realistic Positive 
I think it is very fascinating to study scientific theories. Investigative Intermediate 
I like fixing broken things when it is not complicated. Realistic Positive 
I would love to have the opportunity to work on a scientific 
project. 
Investigative Intermediate 




Table C2. (Cont.) 
Items of the Multidimensional Forced-Choice Scale. 
Contents Domain Extremity 
I have no interest in doing research in a lab. Investigative Negative 
I don't like building kitchen cabinets. Realistic Negative 
I find only some of the science-related courses are 
interesting. 
Investigative Intermediate 
I enjoy things like laying brick or tile very much. Realistic Positive 
I like giving career advice to people. Social Positive 
I like to repair vehicles more than most people do. Realistic Positive 
I always enjoy helping elderly people with their daily 
activities. 
Social Positive 
I have a passion on setting up and operating machines to 
make products. 
Realistic Positive 
I would always love to help children with disabilities. Social Positive 
I am always willing to repair household appliances. Realistic Positive 
I would love to have the opportunity to teach disabled 
people work and living skills. 
Social Positive 
I always feel excited about fixing things around the house. Realistic Positive 
I am more interested in teaching an elementary school class 
than most other people. 
Social Positive 
Sometimes I like to fix mechanical things for fun. Realistic Intermediate 
My interest in taking care of children is about average. Social Intermediate 
I would like to operate a machine on a production line, but I 
would soon get bored. 
Realistic Intermediate 
Sometimes I like to read about people who help others. Social Intermediate 
I have a moderate interest in repairing and installing locks. Realistic Intermediate 
I like to occasionally help my neighbors. Social Intermediate 
I have no interest in building a brick walkway. Realistic Negative 
I don't find teaching a high-school class attractive to me. Social Negative 
I don't like building kitchen cabinets. Realistic Negative 
I have no interest in helping people with drug or alcohol 
problems. 
Social Negative 
I have a passion on setting up and operating machines to 
make products. 
Realistic Positive 
I have a short attention span when it comes to teaching 
children. 
Social Intermediate 
I always feel excited about fixing things around the house. Realistic Positive 





Table C2. (Cont.) 
Items of the Multidimensional Forced-Choice Scale. 
Contents Domain Extremity 
My interest in installing flooring in houses is about average. Realistic Positive 
I always enjoy helping elderly people with their daily 
activities. 
Social Intermediate 
I like fixing broken things when it is not complicated. Realistic Positive 
I would love to have the opportunity to teach disabled 
people work and living skills. 
Social Intermediate 
I would like to operate a machine on a production line, but I 
would soon get bored. 
Realistic Intermediate 
I don't like supervising the activities of children at a camp. Social Negative 
I don't think it interesting to operate a machine in a factory. Realistic Negative 
I like to occasionally help my neighbors. Social Intermediate 
I have a strong interest in reading science-related articles Investigative Positive 
I like giving career advice to people. Social Positive 
I always feel excited about conducting research in a lab. Investigative Positive 
I would love to have the opportunity to teach disabled 
people work and living skills. 
Social Positive 
I think it is very fascinating to study scientific theories. Investigative Positive 
I always enjoy helping elderly people with their daily 
activities. 
Social Positive 
I would love to have the opportunity to work on a scientific 
project. 
Investigative Positive 
I am more interested in teaching an elementary school class 
than most other people. 
Social Positive 
I am very interested in science-related courses. Investigative Positive 
I would always love to help children with disabilities. Social Positive 
My interest in reading scientific articles is about average. Investigative Intermediate 
I have a short attention span when it comes to teaching 
children. 
Social Intermediate 
Sometimes I like to study scientific theories, but not always. Investigative Intermediate 
Although I like to volunteer in charities, I am usually not 
motivated. 
Social Intermediate 
l like to working in a lab only if it is not time consuming. Investigative Intermediate 
My interest in taking care of children is about average. Social Intermediate 
I dislike working on any scientific project. Investigative Negative 
I don't like supervising the activities of children at a camp. Social Negative 
I hate studying a scientific theory. Investigative Negative 
I don't find teaching a high-school class attractive to me. Social Negative 
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Table C2. (Cont.) 
Items of the Multidimensional Forced-Choice Scale. 
Contents Domain Extremity 
I am very interested in science-related courses. Investigative Positive 
Sometimes I like to read about people who help others. Social Intermediate 
I always feel excited about conducting research in a lab. Investigative Positive 
Although I like to volunteer in charities, I am usually not 
motivated. 
Social Intermediate 
Sometimes I like to study scientific theories, but not always. Investigative Positive 
I would always love to help children with disabilities. Social Intermediate 
My interest in working on scientific projects is about 
average. 
Investigative Positive 
I am more interested in teaching an elementary school class 
than most other people. 
Social Intermediate 
I find only some of the science-related courses are 
interesting. 
Investigative Intermediate 
I have no interest in helping people with drug or alcohol 
problems. 
Social Negative 
I have no interest in doing research in a lab. Investigative Negative 
My interest in taking care of children is about average. Social Intermediate 
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APPENDIX D: SUPPLEMENTARY RESULTS FOR STUDY 2 
 





Correlations among Vocational Interest Scores for Respondents in Honest and Fake-R Conditions. 
    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Baseline 
1 
R  .32 .03 -.08 .15 .08 .03 .02 .06 -.04 .04 -.03 .00 .02 .00 -.11 .14 .00 -.10 .04 -.10 -.01 .00 .06 
2 
I .32  .21 .11 .18 .06 .07 .09 .06 .08 .15 .05 .08 .14 .06 .09 .13 -.19 -.02 .07 -.11 .08 .10 -.01 
3 
S .10 .28  .11 .04 .21 .07 .00 .18 .00 -.02 .17 .07 .00 .24 -.03 -.04 .07 -.06 .00 .10 .06 .06 .12 
SS-CTT 
4 
R .73 .18 .04  .40 .34 .74 .30 .30 .51 .32 .22 .39 .31 .24 .47 -.07 -.39 .27 .03 -.06 .40 .26 -.07 
5 
I .16 .71 .06 .14  .45 .25 .68 .36 .25 .66 .30 .12 .57 .26 -.08 .54 -.40 -.03 .41 -.22 .04 .54 -.08 
6 




R .67 .22 .03 .84 .16 .00  .13 .20 .47 .18 .10 .39 .18 .11 .44 -.10 -.33 .28 -.02 -.10 .37 .13 -.07 
8 
I .10 .64 .06 .08 .90 -.01 .09  .24 .17 .54 .29 .13 .50 .27 -.01 .38 -.34 .00 .35 -.17 .12 .43 -.08 
9 




R .61 .07 -.01 .80 .06 .01 .73 .03 .02  .44 .21 .64 .35 .18 .57 .01 -.55 .40 .06 -.29 .52 .26 -.23 
11 
I .15 .63 .07 .12 .85 -.04 .14 .80 -.07 .11  .45 .22 .84 .34 .06 .50 -.50 .06 .46 -.30 .17 .53 -.17 
12 




R .55 .13 .00 .68 .10 .03 .65 .07 .02 .79 .08 .01  .30 .28 .47 -.05 -.40 .34 .01 -.20 .42 .09 -.23 
14 
I .08 .56 .08 .08 .79 .00 .10 .75 -.03 .03 .86 -.05 .12  .40 .07 .43 -.45 .08 .40 -.24 .12 .47 -.19 
15 




R .44 -.25 -.33 .55 -.36 -.35 .49 -.36 -.29 .54 -.38 -.34 .46 -.37 -.30  -.41 -.57 .62 -.24 -.17 .61 .03 -.27 
17 
I -.07 .47 -.21 -.19 .71 -.35 -.11 .68 -.36 -.19 .75 -.36 -.15 .64 -.35 -.46  -.50 -.10 .59 -.35 -.22 .46 -.30 
18 




R .47 .10 -.19 .55 .10 -.23 .57 .11 -.17 .54 .08 -.26 .47 .05 -.23 .57 -.04 -.47  .10 -.07 .46 .11 -.23 
20 
I .04 .50 -.08 -.05 .70 -.21 .02 .69 -.21 -.06 .74 -.22 -.02 .66 -.17 -.38 .80 -.45 .14  -.04 -.02 .32 -.08 
21 




R .46 .00 -.01 .62 -.05 -.02 .61 -.04 .04 .65 -.06 .02 .57 -.08 .05 .61 -.31 -.24 .57 -.14 -.13  .14 -.09 
23 
I .06 .56 .04 .01 .74 -.05 .04 .71 -.06 -.01 .73 -.07 .01 .66 -.05 -.42 .73 -.36 .03 .74 .01 -.05  .03 
24 S -.06 .03 .53 -.06 -.05 .68 -.09 -.04 .69 -.03 -.05 .66 -.06 -.03 .61 -.33 -.37 .67 -.19 -.18 .69 .03 -.03  
Note. Values on the lower-diagonal are generated from respondents in the honest condition (N = 412), where Absolute values above .10 are 
significant at .05 level. Values on the upper-diagonal are generated from respondents in the fake-R condition (N = 386), where Absolute values 
above .10 are significant at .05 level; R = Realistic; I = Investigative; S = Social. SS = Single-Statement; CTT = Classical Test Theory; GGUM = 
Generalized Graded Unfolding Model; UFC = Unidimensional Forced-Choice; ZG = Zinnes and Griggs model; MFC = Multidimensional Forced-
Choice; bMFC = Balanced Multidimensional Forced-Choice; unMFC = Unbalanced Multidimensional Forced-Choice; MUPP = Multi-




Correlations among Vocational Interest Scores for Respondents in Fake-I and Fake-S Conditions. 
Note. Values on the lower-diagonal are generated from respondents in the fake-I condition (N = 375), where absolute values above .10 are 
significant at .05 level. Values on the upper-diagonal are generated from respondents in the fake-S condition (N = 386), where absolute values 
above .10 are significant at .05 level; R = Realistic; I = Investigative; S = Social. SS = Single-Statement; CTT = Classical Test Theory; GGUM = 
Generalized Graded Unfolding Model; UFC = Unidimensional Forced-Choice; ZG = Zinnes and Griggs model; MFC = Multidimensional Forced-
Choice; bMFC = Balanced Multidimensional Forced-Choice; unMFC = Unbalanced Multidimensional Forced-Choice; MUPP = Multi-
Unidimensional Pairwise-Preference model. 
   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Baseline 
1 
R  .32 .13 .33 .00 -.15 .34 .02 -.12 .17 -.02 -.12 .10 -.01 -.13 .15 -.01 -.15 .20 -.03 -.16 .17 .08 -.09 
2 
I .38  .30 .11 .25 .12 .07 .21 .10 .10 .25 .08 .10 .23 .06 -.17 .20 -.01 -.04 .12 .00 -.08 .18 .02 
3 
S .04 .17  .06 .06 .04 .02 -.01 .03 -.02 -.01 .10 .04 .02 .13 -.06 .04 .02 .00 -.05 -.02 -.07 .00 .04 
SS-CTT 
4 
R .28 .16 .14  .34 .03 .79 .27 -.07 .51 .16 -.06 .34 .16 -.10 .18 -.10 -.11 .26 -.08 -.11 .35 .25 -.05 
5 
I -.16 .04 -.03 .04  .31 .31 .77 .28 .32 .62 .24 .21 .51 .21 -.43 .42 .08 .03 .40 .21 -.10 .46 .19 
6 




R .28 .15 .18 .83 -.01 .45  .21 -.11 .45 .15 -.11 .33 .15 -.10 .18 -.04 -.17 .31 -.01 -.10 .34 .22 -.08 
8 
I -.20 .05 -.05 .02 .76 .02 -.04  .32 .31 .57 .23 .24 .48 .25 -.44 .37 .12 .03 .37 .22 -.11 .39 .20 
9 




R .14 .13 .12 .61 .11 .29 .54 .09 .20  .45 .20 .67 .30 .11 -.01 -.06 .07 .32 .11 .13 .47 .40 .11 
11 
I -.14 -.01 .04 .03 .66 .00 .03 .50 .01 .22  .40 .20 .66 .24 -.59 .43 .23 -.01 .53 .32 -.03 .51 .29 
12 
S .03 -.02 .25 .33 .10 .57 .26 .08 .44 .49 .14  .09 .19 .78 -.56 -.09 .68 -.23 .23 .61 -.03 .18 .64 
UFC-ZG 
13 
R .17 .16 .06 .49 .10 .24 .41 .07 .16 .65 .04 .27  .40 .26 .06 -.05 -.02 .16 .04 .02 .30 .24 -.01 
14 
I -.04 .04 .07 .05 .55 .01 .03 .45 .04 .13 .64 .09 .27  .25 -.38 .38 .05 .03 .41 .19 -.09 .40 .15 
15 




R .19 .14 -.09 .24 -.32 -.20 .19 -.24 -.17 .17 -.28 -.28 .18 -.18 -.27  -.49 -.61 .33 -.55 -.55 .47 -.36 -.52 
17 
I -.17 .03 -.06 -.03 .75 -.06 -.04 .64 -.04 .13 .72 .05 .08 .61 .09 -.41  -.37 -.05 .63 -.17 -.38 .41 -.16 
18 




R .08 .09 -.07 .33 .14 -.06 .27 .22 -.04 .34 .22 -.05 .24 .12 -.08 .47 .14 -.58  .13 -.06 .44 .12 -.12 
20 
I -.12 .03 -.04 .04 .60 -.01 .01 .64 .04 .11 .57 .07 .09 .50 .07 -.26 .74 -.44 .39  .35 -.14 .41 .18 
21 




R .12 .13 -.01 .46 .07 .13 .38 .13 .09 .57 .08 .27 .41 .05 .19 .47 -.01 -.43 .51 .08 -.18  .05 -.04 
23 
I -.12 .07 .00 .14 .66 .03 .13 .69 .07 .21 .60 .14 .14 .52 .15 -.28 .76 -.43 .29 .76 .03 .21  .09 
24 
S -.03 -.08 .15 .11 -.06 .45 .08 .02 .40 .12 -.08 .53 .05 -.07 .47 -.43 -.12 .52 -.19 -.04 .53 .07 .04  
